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HIGHER SECONDARY COURJ^ 

CHEMISTRY SYLLABUS FOR CLASS Xi 

OF 

Board of Secondary Education, West Bengal 

Course Content Notes 

1. (a) Equivalent weight—. (D)—(Demonstration by teacher) 


eani valenta of oxygen and car- 
bon ( Duma ’s experime nts ); • 
determination of equivalents of 
metals ; by replaceme nts of * 
hydrogen, by the addition or 
removal of oxygen, by analysis 
or synthesis of chlorides, by dis¬ 
placement with another metal, 
Numerical problems. 

(b) Equivalent weight and 
atomic weight. 

(o) Determination of atomic- 
weights as included under Avo- 
gadro's Law ; also application 
of Dulong and Petit’s Law and 
law of isomorphism. Idea of 
exact atomic weight problems. 

2. Electrolysis. 

(a) Faraday’s laws of elec¬ 
trolysis. 

(b) Ionic explanation of con¬ 
ductivity and of electrolysis. 
Acids, bases, salts, neutralisa¬ 
tion i and salts, basic salts, 
neutral salts ; hydrolysis. 

3. Equivalent weight of 
acids, bases and salts. Standard 
( including normal) solution, 
simple acidimetry and alkali¬ 
metry. 


Cases of back titration or 
of indirect estimations are not 
required at this stage. 



Notes 


Course Content 

^ t 

4. Elementary idea of ato< 
isio structure—protons, elec¬ 
trons^ neutrons ; electro-valency 
and covalency ) radio-activity ; 
isotopes ; oxidation and reduc¬ 
tion in terms of electrons. 

5. Metals and their com¬ 
pounds. 

(i) Physical and chemical 
difference between metallic *and 
non-metaliic elements. 

« 

(ii) Extraction of metals 
from their compounds occuring 
in nature. 

(ill) Properties of metals. 


(a) Pyhsical properties. 

(b) Electro'chemical series 
of the metals—Action of oxygen, 
water and dilute mineral acids. 

Displacement of metals from 
solutions of their salts with 
another metal. 

(c) Action of nitric acid, 
caustic soda and chlorine. 


The treatment of the course 
content should not exceed 24 
pages. 


Only mention of the different 
methods with example and 
equations (where necessary). 

(D)—Exhibit the metals, 
sodium, calcium, magnesium, 
copper, zinc, aluminium lead 
and iron. 


Copper from copper sulphate 
soln, with iron ; silver from a 
silver salt solution with zinc. 


(iv) Alloys — Elementary Only quantitative composi- 
idea about preparation. Some tion and uses, 
common alloys e. p., brass, 
bronze, german silver dura¬ 
lumin soft solders, type metal, 
alloy steel. 



Notes 


cm] 


Course Content 

(t) Some common mefcals. D—Charts showing prepai»> 

tion of different toomponnde 
from a basic compounds •acexur 
ing in nature. 

Individual compounds are 
be read only to the extent 
indicated. 


(a) Sodium. Extraction, 
properties and uses. 

Preparation of sodium 8ul~ 
phate, sodium carbonate (Solvay 
process), caustic soda (electro¬ 
lysis of brine, and lime method). 
Their uses. 

Preparation of glass. 

(b) Magnesium—its extrac¬ 
tion, properties and uses (light 
alloys . 

(c) Calcium—Extraction 
and propeHies. 

Preparation and uses of lime, 
plaster of Pans. 

(d) Copper, —Extraction 
from copper pyrites, properties 
and uses. 

Preparation coper sulphate. 

(e) Zinc— Principle of 
extraction from zinc blende ; 
properties and uses (alloys; 
battery-making). 

Galvanizing (Comparison 
with tin plating). 

(f) Aluminium,—Extraction 
from bauxite ; properties and 
uses, Thermit process. 

Preparation of aluminium 
oxide, chloride and sulphate. 


Only chemistry of extraction 
of metals t commercial cells and 
furnaces are not required. 


Brief mention of cement and 
its use as a building material. 

Only the principles of the 
different steps. 



Coun^ Content 

Lead,—Principal of eX' 
traction fz6m*galena ; properties 
and nses. 

Preparation of litharge and 
red lead : action of dilute hy¬ 
drochloric and nitric acids on 
them : uses. 

White lead (formula only) 
is a pigment. 

(h) Iron—Extraction in the 
Blast Furnace. 


Cast Iron, Wrought Irotf and 
Steel. Principle of preparation 
of steel from cast iron (descrip¬ 
tion of any of the process not 
required). 

Properties of Iron—Busting 
and rust-prevention. 

Preparation of ferric oxide. 

6. Carbon Compounds— 
Organic Chemistry. 

1. Fuel; examples of solid, 
liquid and gaseous fuels. 

(i) Chemistry of prepara¬ 
tion of water gas and producer 
jas. 


Notes 

Purification of lead (elimina* 
tion of arsenic, desilverisationr 
electrolytic refining ) — not 
required. 


D—Chart of Blast Furnace 
detailed description not re¬ 
quired. 

Function of coke and lime> 
stone ; simple equations to 
explain reduction of iron by 
carbon monoxide and by carbon 
and formation of calcium silicate 
slag. 


Scope of the subject:— 

The course content is to be 
converted in 24 to 32 pages. 


Commercial plants are net 
required. 



Course Content 


(ii) Destmotive distillation 
of coal—Coal-gas and by-pro- 
ductsi 


Destructive distillation of 
wood ; only products are to be 
mentioned. 

(u) Products of fractional 
distillation of petroleum. 

(2) Hydrocarbons. 

Preparation of methane, 
ethylene and acetylene, Pro¬ 
perties , saturated and uasatu- 
rated compound, substitution 
and addition products. 

Homologous series: illus** 
tration. 

3. Halogen derivation 

of hydrocarbon—examples : 
Chloroform, iodoform, ethy¬ 
lene dibromide are such 
compounds. S' 

4. Methyl alcohol (pre¬ 
paration from wood distillation 
products ). Ethyl alcohol ( pre 
paration from glucose)—methy¬ 
lated spirit. 

Structural formulae of 
alcohols, alcoholic hydroxyl 
group ( with reference to the 
action of hydrochloric acid, 
sulphuric acid, organic acids, 
phosphorus pentachloride, 
and oxidising agents }. 

Glycerol is an alcohol. 


No^f 

Description of the gas works 
not required; but mention 
should be made of the different 
stages—distillation, removal of 
tar and ammonia, removal of 
hydrogen sulphide. 

D—Chart. 


Preparation or reactions of 
these compounds are not 
required. 


Detailed study of these 
reaction not required. 

D—Chart to show the re¬ 
lationship between different 
classes of organic compounds. 



[ Vi] 


Conri|p Content 

5. Fomaldehyde (prepara¬ 
tion ). formalin, bakelite ; 
plastics, acetaldehyde (for- 
nmlsB.) 

(i) Acetone (Preparation 
from wood distillation pro¬ 
duct ). 

Structural formulae of 
Aldehydes and Ketones. 

• 

6. Formic and acetic 
acids—Preparation, Structural 
formuae. 

Some organic acid of every¬ 
day use ( e. g,, oxalic, citric, 
trataric). 

7. Yeast—Preparation ; hy¬ 
drolysis, Essences, Fats and 
oils ; soap. 

6. Cellulose and stdrch. 
Importance of cellulose pro¬ 
ducts in the arts and industries. 

Sucrose and glucose. 

9. Products of distillation 
of coal tar. Peculiarity of 
benzene and its homologues. 
Some derivations of benzene , 
some dyes, antiseptics, medi- 
cinals etc. prepared from 
them. 

10, Food. — Proximate 
principles of food. Nutrition ; 
balanced diet. Vitamins. 
Digestion. 


Notes 


Beactions of aldehydes and 
Ketones not required. They are 
to be read only as products ol 
oxidation of alcohols and pro¬ 
ducts of reduction of acids. 


Chemistry of these acids or 
their structural fomulee not 
required. 


Only a popular treatment in 
outline is required. 


Only a popular treatment in 
outline is required. 
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TO5( 

( Ricter ) I ^ I «rf%»W 

«r???rft ( Equivalent weight) 

»ilTx (Combining weight) 5|9|1 \ 

f¥ ’f^W '6^ (PRtar (clement) ^ C^)?! 

Compound) 

^ Tl «rc»l1^ ^ CLaw of Reciprocal 

Proportions) i -C^ ^ ^1 c^*f 

c»i^ 'ew^ ^ ^^x'^TO 

I (71^5 ^wTRt?! ^ ^ 

^ 1 % »|3rT^ ‘Tt^'fi I 

’STS 'ssr^f^l 

^ c^r^5f=?^t^ ’Sjs 
Law of Reciprocal Proportions or Law of 
Equivalent or Combining weights 

1792 Ititnf Twt^ %«rr?j’rr^ ^ (7i^«it^Tfr 

c<!m:*mi“r=^ ^15 tgfuf^r ^tjsh i ^ cirN 1% *tfii3rrt«i 

c^\^f v£it T5T^ t^^-r to 

(TTT^'StlJ ^ ^1 'SC# "?a['Q ( Law of combining 

weights )Wj^l C^T^siTO'« I 

wi?m, nR^itc*! *nji-*fC9 

c^if ^l^!T TO I ^f5c^ ^ ^ 

'€ni1> TJCR'S ( Law of Equivalent weights ) ^*11 ^ I t^ftlHt^ 

^ Ti '«*(t??*rr!) m W"t% 

iii-i 




2 




?t»mr!«Rr (Law joI 

Ciiemical combination ) i 

^ ( Law of Reciprocal Proportions ) 5 

(?(WW ^1 WSI 

WOTT ^ C^km TOT IV ^1 

C*l% C»r| '«TO» wn OWf^f WCiff «RW ( simpk 

multiples ) ^i<X*(tCV ^ mi I 

^ c^ B « c ^ cki A-t4wr iKif 

AB's AC c^V’t ’rk w I ^ =f^, A-»a? 

je-sTR, B-vii^ 'eaf^ y-OT C-'^i^ 'O^ z-m \ yW 

B 'ii^^ z-stt^ C ;ic-5fm A-vii^ »icsf fS* I 

B >« C ^^51 <»f3"nc?i BC (Ht’t 9f^55{ TOJ y-m 


B ^ ^ z^m C-^ ^CSP, wXj;«sn*lB^^^mX2^ C-? 



^IW I [ cnc’TT^ C’pcaf n >6 m 
»I?|9T »l*N^i ] 

’?3r B C «\c9!^ 
'O^CSf? R5[<1T^ BlC=ytz 
n X y : m X 2 


^t1R[«llS C^»I ^^^TrafJT (H), 'q^f^rcifsi (O) 

(C) (HjO), (CO2) 

^ (CH4) I ml : 


(i) itl^Z'^vsR {H)+'^^f^z^^ (0)->^51 (H 2 O) 


(n) (C)+Rff5lW (O) 

(CO 2 ) 

(ill) ^C^ITSR (H)+^m (C) 
(CH4) 


0-*4<j0 



dt»f fefS 'swR f^csR«( ^fiicsr 


cH^i mf s 



4- 


$ 




ijiJl ^ wn ^1(H,0) , 

'ir^f^. 1 «t«r Hy ^ 0-4? »fcf ?5 f «ffe 

^?r»r«il, 


(tt) 12 32 '«wc?? mf ^ 

m?i, 3 w wsnr C, a '^^snr 0-4? w 


(m) ^?t?, 4 W W?? ifttC^TC«f^ 12 W^iiW 
»!C^ ^ {CH 4 ) , 

1 H, 3 'ewcsc? C-4? ^ 

R \ 

f?t%? ’f5fTc<? '«^c5r? f4csr?c«i m t 

(^) 1 ^f?4 <?1 C5f41 ?T? 1 ^ 

«^C^? ^C^f 8 'QBfCS?? '«f^f^C5R ?:55 TO 

«f3f 'af^(H30) 4 Tn 3 W 'QTO? TO ^<a,(CH4) I 

=!^^n "?ai 3 8 'SWC^? ^f»lC«?C4? »!C9f 

C^’f ?^C4 1 Cif?1 m, 4^144 C^C-Jf (COfl) 

?FT4^ >6 '«{<pf5KTO? C : O =»3 : 8. 

W 3 'eTO? *(?1 ?^C3i 3 'sT^t 'e^c^? 

»r^r9f 1 'eicj^? (CH 4 ) 4«it. 8 ^T?r 'qto? 

'spff^caR ^ (CO 9 ) TO r 

^ 1 %T^ 'SWCH? 8 W 'flTO? 

'«i^f 4 CTO? ’fc? c?\ 9 t ^ ?Ff?c? I wm (H*o) ?<irr<^ or^ 
?t? c^ ?t^ci§tc«r5t 'e H: 0 - 1 ; 8 

(tf) 8 'STO? ftff4 4?1 ^C«T ^?t? TO 1 

'eTO? (H 9 O) 4 ?*>. 3 ^t»f 'STO? ^sf 

^ Tf^4 ^l(COa) ’fc? I 

^t?l 3 « 1 m ^ ?ffTO « 



4 ^ 

fCH*) Tnr 's ^K^rr® 

C:H=-3;1 

2. c«iM^^*iwt<?i>tyitw (H)» 
C*rtf®im (Na) C3Ftft»r (Cl) 

13«» ciPtilil® (HCl), 

(NaOl) 

cmf^-pT (NaH) 

'a CFffflW 's«rc*i? caVT <ff?5al 

f^vfc^ CTt’T itksr fsrc^ft^W ^«1 «tfi c^’^riwi i 

f^fffe cJiVr * csi\c9i? cfi^istfu^ aiiir 

(’?) nfesU®^ (HCi> 

(1 vr^r >«aR ) c’l'rf^t’ii (NbB) 

KIWI'S 



H;Cl=l:35‘5 
H : Na=l: 23 


Na : Cl==23 : 35’5 


c»rff^w ^ caPTf^CT? c*ilii'c»rtr^m c3Pt?i^® (NaCl) 
caai ?inr c? (?5tf®m >8 C3Ftfic«Jii Na : Ci=23 ; 35 5. 


(^) C^Pltfelt^ 

( 23 W 'sap*!) 


C*Ttf®?t5r c3Fr?rt^^ (NaCl) 
cmf^tsr (NaH) 


CaftlTO CS^ftpP «l 

Na ;C1=23 : 35*5 
Na : H=23 :1 


H : Cl=l ; 35*5 


fttc^tc^R '• csptton ^i^c®tcat«r (BCl) f^i¥i^c«p 

cifTi «m(7i Tf^c^ar^f « ciPtta?! H ; 01'= 

1 :35 5. 

(»t) OFtf^ ifT^cyfcapsi (HCl) 

( 85*5 Vfir W ) CFfirrtar (NaOl) 



Clfrtiw >IWrtT dte*™ «Wtt« 

H ! 01=1: 35‘5 
Nn : 01=5=23 ; 35‘5 

cmfwm 's i[totc«r^ 

(NaH) 

c?'<i ?fi CT (?rtfinrfar « 

Tf^cs?fcwc*nj ^ *1^« 

Na;H = 23:l 

8 . ’Tf^’T ( 0 ), »rmvm (s) 

^fncw*( (O) w 

wT^-»rf»^5FT^® (CSa) i ®r^- 

(00a) m*ivnr ^r^.«pf*rt^ (SOa) ’tk i 

« '<^^Prcw*Tc^ 'swc’fii ct)st twrc^ c^<l 
'<’k«T f^^nsf^rr^ «sr^T*( ^?ii ^rtir ^iri c?^®i : 

cirt^ c«i\c9Rr ’ti*? 

(^) (OSa) 

( 3 '»t’t ) ^«r (OOa) 


Na : H=23 :1 



<?«l\c9ra C5\fiT^ 

0 : S=3 16 
0 : 0=3 


S ; 0=16 : 8 


« ^fSfcwCT^ (?rt«r *Tt»ivnr (SO*) 1^c?r^*t cw’ti 

c^ m*f»rnr '« ^arffifc^c*!?! ^nt's s: 0=8; 8 i **^*r 

'si^vrc^ liif^ S: 0=8 : 8 ^ 16:16 16 : 2 X 8 j 

2 4¥fi» mvi ( simple multiple ) i 


'8«rc5w ctW 

(^) 

( 8 'Bt’l 'S^f’T ) 

c^9[^ 

0:0=3:8 
S:0=8:8 


c^rtOTi c^’t ^ 

^*f (CO a ) 

(SOa) 

0;S=3:8 



6 




's yi»i¥tCTii <?iH Ft^.»rt«ivr^w (GS*) cftt 

mi, ^ C;S=3: 16, 

C: S“= 3^ (2) X 8; 'imil 2, m^i^tcii wn '«fw \ 


'«wOTi (?iW 

(t) 

( 16 mi 'IWI) 


Cafttm? ifisf 

Tdl (osa) 

(sOa^ 


C : S=3 :16 


0 : 0=3 :16. 


0:S=16:16 'iim G: 0=3: 2x8 

mil 'i elii iftli (COa) cim iti 

mil >8 c«\f5rir C : 0=3 : 8 , 

wtiT clti 0 : 0=3 : 8=6 :16=(2)x3:16 *«mti 

2 mlcii 's’lcii 119 T ' 


4. ^T^C^TTSr^ (H)—(O), (C), iS), 

cmfll (Cl), (Na), (Ca) l^lTfw 

fif^ d)i ^ci I v£i^ titi'QfiT fimc*! C111 m ! 


if»f(HaO) H:0 = i :8 1 

(CH 4 ) H : C = 1 : 3 1 

(HaS) H ; S = 1:16 1 

Cf Tltt® (HCl) H : Cl = 1; 35 5 1 

cmfwnr (NaH) H : Na = 1: 23 1 

rnlirf^ (CaHa) H : Ca « 1 ; 20 1 


c3Ftfii, citf^it^, 

dt*i'«f5T 1 mi 'elirRi (7^1 ik mi imawi 

S, 3,16, 35'5, 23 vnm 20 mi 'SifRi I tiwt!?ltl5 

ms ifi iimii c^i iks ilti 



^ ^ 1^ (71^ w^ 

«raj*fft^ «r«r^ ^*ttr^ (A^' i 

ffrftr^ oit»f«^.%?i?c*i «f>rrf^ ^ i 

Cfl?lwSnr c^tm (?fe9f ciftw? 

C'sWv ^ 8 Wtt'« '• 1 ^^ 

(COa) C : 0« 3; 8 
'SST^-TO^^ ( CSa) C : S= 3 :16 

msTTO (SO 9 ) S I O =* 16 ; 16 16: (2) X 8 

omt^^ (NaCl) Na ; Ci=23 : 35*5 
C3Ft?rr^^ (CaCla) Ca : CI*= 20 : 35-5 
(CaS) Ca : S =20 ; 16 
^JT9tf>rat«r (CaO) Ca: 0=20:8 

cm%^t5r (NaaO) Na:0=23:8 

. ( Equivalent or Combining weights ) 

c?^i 1 ^T 5 t 

c^'tjf ^ c>it (?\t 

CTt ^ 1 ^ 

^911 C^. (HaO) '6 

H : 0=2 : 16=1; 8 , 

c^rTBFT^l 1 1 , CTh9fr®l 2 

x£iTn 'e^ 16, c’^T^tir ^ 

^t^csptc^c^ii 1 vn^ '«t^f»[rift^?i >SBR 8 , c^?ii*f 
(Cllir'itii”V^^ 5 Tc^^il W C : H=iJ^4=3 s 1, 
v£i^rs^ CTrso^rs ^ 'sir i oitn ’>ftiw?' 

'e^ 3 }c«Ki c^, 'ii’f'“nse^rft 8 '«irt=r‘3 



8 ^ 

1 ^ 1!!^ «w 

3 w 1 W ^cwttw:=»^ «I5(TO® Wti » 

c^t«R^f!tj Ti ^?Ri %^*rr^ ^ 2 ^ <«rsr<F ^mrs^ 1 

f^^n ^•ttc^ f%f«i c^ 9 T ^ c^tf w 

TO ^9fmwrs ^ c^^JTst^ I 

1 ^ 1 ^ C^ik»Rf '« 1 

^U^Ffxl^^ CTT«fJ^T^ «9 C^ ^5»5|t^9I^ 

^ CSftC^r^ Tl 

'ec^^ I 'BT^fr^ c^rst^^tft 


C^rWrT Wf 1 

viit m : 

l^ ^1 

^ ’Tf’WftT -SWi? 

^ _ C^T^J^I 

,^«n j 

C^ 



(H) 

i=i 

i 

(O) 

00 

II 

^'CI 

CiPtf^Jl (Cl) 

??'^=35*5 

c>rrf^t^ (Na) 

-j^-23 

(Ca) 

4 ' 

0 

CM 

fl 

S'.<M 

(Mg) 

-- = 12 

2 

'«IJ125pI^Tm (Al) 

a> 

II 

t*i(o 

(C) 

la^-i 
4 “-^ 


'5>*lilv^^l'fl ^ C^tSfST'^tC?!^ ( Equivalent or Combining 

weights )1TWS 'JJtir ^1 

<. 1Fr f^ C S{^ TO C^«r ^ TC?r I CTf®7^T? ^ 'iJt aVl 

Wl ^«rfapc^ 1 1*008), 8 "ii^^ 35*5 ; 

^9fin-*F'5Tr^^ ^: 

1 VN ( 1008 Vt^) '8TOT?1 ^ 8 

WC*W wm 35*5 w WOTI C5Ptfl«r 

'«TO«(rvtii TOf «rf%Ttf^ 

^01. (3itOTr c®i% 'swii-^Rtirjtc^ ^ (?rlw»f- 

> I.—— I I -^— 

w’WiTOf'^frot^ TOw^sniti 



1 w 8 'sr’f ti 35 crrflt^ 

f»«’f ^ifcaT f^f%a cift»r 

wfiii ^Sm5il «» 

(i) c^w c^'tfii^ ikv^mn win m ; 


1 ©!5f 5i$5t)i(v?it«^ snuj sny 5??r 



(») 8 wf5f o : H,0 

(n) as «T?r Na ; orh NaH 

(ill) 20 m Ca ; c>[\n OaH, 
(ly) 86 6 '5t<t 01 : C^n HOI 

(v) 127 I ; c^n HI 

(vi) 16 s ; c^»r H,s 

‘(vii) 8 «T5f 0 : ohn oh* 


(ii) f^f%s c^\c7f^ : 


8^'st ejreplvutftirid stcj? ug* 5?r 



(i) 1 <5T?t H : C^n H,0 
(u) 20 '!5T»T Ca : C^»f OaO 

(ill) 12 m Mg ; c^r^’t MgO 

(ly) 82 6^»rZn! cVll ZnO 

(v) 8 0 : co. 


(lii) C3FTf^^5(?r cw^ : 

(i) 1 sT'f H : HOI 

(ii) 12 Mg : <7r\’f MgOi, 

(ill) 20 Ca ; C?)»f CaGl, 

(ly) 9 ® Al ; C^\»f AlCl, 

c’lTf^K'N, ^tcuTf^^, 'snfTfcjqfJiKR 

9 

23. 20» 127,12, 

32*6, 3, 9 I 

'® iSrtiJ ( Equivalent and Gram- 

Equivalent weight): 'ewJT 

«rt«51 «nff»rc^c=?? '^^ 16 7nt7tr5if>!^tt^ 24 j 

«r«f— 

16 «i>^f5 24 m «tI*I i 


35'5 ^5r (SFlfpcW 5^{*f 5^ ^ 
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^ >i’s^j1 ^iai i ^^1: ^5tT8?5?, 

^ 1, 8 iii^^ 20. 

ait^i ^®ijt?^’»t?t^ ^1 ^11 «rm 

^9fiT*v^^ 1 'Stt^, 8 >iiTs 20 vsrt^ I 

CSl'k^l^ (Variable Equivalent 

weights of an Element ) : ^SR^ C*l\fi!^ ^Wtt^ C^t^J^t 

^1 iil^tfs(^ I C^U 

fT^ C7fp{ v£l^tf<^^ C’qH ’f^5[ 

f ??f f^f%a I f^f%^ c^'tc^ 

m I : 

c«l'to?l C3lk9|?f 

CsUeR^ 

ClFRit?® iCuCl) Cu : Cl = 63 5 ; 35 5 Cu = 63 5 
PF^fa^ (CuCI.^) Cu s 01 = 31-75 : 355 Cu = 31 75 



c 

s 0=6 ; 8 

C = 6 

-^5T^-^^J^r5\5 (CO 2 ) c 

;0=3:8 

C = 3 

(N 2 O) 

N 

: 0 = 14 : 8 

N = i4 

•itlfif (NO) 

N 

sO= 7:8 

N = 7 





(N2O3) 

N 

: 0 = 4’6 : 8 

N = 4-6 





(N 2 OJ 

N 

:0 = 3-5:8 

N = 35 





(N 2 O 5 ) 

N 

: 0 = 2 ‘ 8 : 8 

N = 28 


V ^ 

^®lJt?’^'®t?l ( Equivalent weights of Radicals ) i 
C^i'k^^ f^<f 

m I 1 ©t^l 35Ttc§tl^^ ^1 8 ^ft 
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'ST'irTl 35*5 

«WCRTI ClFtf^Wil 


(radical) ^ ^ 

t 1 

1 ; • 




HNO 3 

H s N03= 1; 62 

N 03 = 62 

H 2 SO 4 

H ! S04= 1:48 

804 = 48 

NH 4 CI 

NH 4 ; Cl =18:35 5 

NH 4 = 18 


C j(<®1 ^rFfjffe '« ^t^fS|f« 'STfTtn I ]| 


C^rr^«t?r ^ 3]^ ( Law of Combining or 

Equivalent weights ): C^Jf- 

^^11 'S[n: 

C5|\sT ^1 

»ra-Mc?r Miir i 

C^ c^t^f c^'t^ 5pf<!^cl CW^I ^T^I C^l 

I 5f?f, ^^Ti?Tr=i^ 


Mm 






NaCI 

Na;Cl =23 : 35*5 

Na = 23,CI =35*3 

Mfc;0 

Mg : 0 =12 : 8 

Mg = 12, 0 =8 

CaCOg 

Ca : CO3 =20 : 30 

Ca =:0 , C03 = 30 

CH4 

C :H =3 :l 

C =3, H =1 


W51 ^ 

( Atomic weight and 


Equi\ alent weight); C^t^T C^t^J^I '©t^l 


V, __ C^'l’CST^ 'S'SfS^ 

^«ri I =-r-- -z- 


,‘. C3|^C5I^ X C^^CSI^ C^T^J^I 

CsftC^RT *1t?|51t*(r^^ 


Mg = 12 2 Mg = 2xl2-24 

Al=9 3 A1 =9x3 =27 

Ca =20 2 Ca =2x20 = ^10 
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( Determination of Equivalent Weights / 

?fr^ ( metal) 'Q Wf? (non metal) 

1. *ct^5f c^am s 

(i) ’=rjTf»T®, 's ^9T ^Ttc^rcwsi , 

(u) c^\c9i 

(lii) ciFT^rt^ cal’! OFtf^sr 

(iv) sfT^ «ff%’?Th^ , 

(vi) 'Bijtfyi^ 'e I [ '« 

^vn ] 

2. c^zim s 

(i) '5r?rr^^ c^'tcsr^ ti f<^:irT‘s^ , 

(ii) C^')^ , 

(lii) CIFT^tt® ’fiSJT I 

M 

1. <asTeft^^ f^«fe 

( Equivalent wt. of Non-metal ) 

1. '6l^*rt^C®5 ( Formation of oxides ): 

■-?^T5 5rsiTtai ^ari ( Duma ) 

^sri v£i^^ -Sfff ?F^ Vi^Z^K^^ 

*« ^T’f '^U^ ^Z^^ [ 2[|. ^ 

igl^i ] I w^ f%f^ 

^T’f 'sr^f^icsfCJ^? ^rc^r 

^ ^T^t'6 Tr^isr I 

^9T 'Q C^>f5T^ (gravimetric or 

composition by weight) ^f^al 



13 


(i) (Equivalent wt. pf oxygen ) 

(Expt.) : ^tC5?r (conbustion tubeJlf^B 

m Tfr^ii (CuO) 1 

'6^ ^f'e I ( fused ) C3FW^^ 

^fll <5^/5 U*RC3T? s^'Q w^57-=ic^^ ’ttc’n W i 

TO’ftt-r Ttn ^ 

CfFnT?^-(, fused ) ^1 (guard tube) 'S^csr 

^ I w?=f mc»r '««R ^1 f^far® ^t*n 

c-it^t'R ^rwc*iT 'srTT^^fS ^ 

I ’ftn i 

<2r«rc^ 

I ^zKi ’'s ifl^CS?tC^ 



'^15fr8irsT^ f»«Tt?TST^ •<^>^^‘1 

^fn»T ( combustion 

burner ) ^B6 ^tcn ’'RT I (Hg) ^*Cnr 

(CuO) ¥f«Vl (Cu) « (HgO> 

I 

^*C1; CuO+Hg—Cu+HgO 
u-5?^ ^rmf»ni'r>r c3Fmt^ -si^a ^T«t (HgO) 
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(Ha) ^ Fr^!(1 If^-^9T|5 M^al T9 vilTv^^ 
ST« I '6WJI ^1 ^>6111 tT9Z^ 

I Rlfcn «rf f^TCSTW^ ^sTJfs^^T^ T9 I 

*fr^ Cu+5fjR-s(?:3i^ >eif^=Wg vstr^r 

.*. = (Wj - Wg) OT 

’fft^t^r 'STTc^ U-5^c^?r 'S's^ = Wa m 
nr<f ^ -f U ^C5 t^ 'eijii=W4 
.'. (HaO) «Wsr = (W4-W2) OT 

'B^^ i^z-^ ^^^ ^t*f Tm^ 

w^i ^fc^=[(W 4 -W 2 )-(Wi-W 3 )] m , 

k> 

(W1-W3) 

'Q'^^~ (W4 - W3) ~ (Wj - Wg J 

1*008 

c’ft T9^ff\z^z^9 ^TT*^^t ^=3 

( 11 ) ^t^si?( »lttS|si ( Eq. wt. of Carbon ) 

^Tf% C*1T5i:*TfiT^ C^'W.^l C^tt ( boat ) 'QSf^ I C^TC“f 

'S fil'^^ -9) ( sugar 



charcoal) m ‘ilTv CTWfS TnH T9 1 
mT9 ^c<T ^9 t w^-^ic5t^ ’(it^ m ^ T9m t^h 

(CuO) I 9^ *f5T>f (KOH) I5^«l-^1 <il^f5 ^t^f ^t^R 
^ u-^9T ?!« ♦rtcn 

'5rrt^f»nt’R l 9m\'^ CaCla-^^C^^ 

®T'e I 



'e ^rT»if>i9R *GpRtt^.«Ti 

«lTC?f^fB ( guard tube ) 1%^ I ^tCf ^ 

w men W I w^JTRcn?! nten mm? ?fj|5F 
nSR (KOH) 4 ?'n mnf^Sr?^? nnr*l^ (HaSO^)-^?!! 'Sfofu 
UR9T W ?5? I ne^?? ^Kis 

Ti ^'%( mm 5rc?n ^f?r® m me? c’lw m?^T? 

« 

?r? 5Tf I ^?1 U-5»n ^ Jftar- 

mTtfn^-^?i ?Tm ^f??i n? I 

n?ff^esf^ 2fc?n ^e? i 

^n^s( mz^ ?fm? ^hh 'Sim ?r ??^ w^jr-^cn 

'«f?w ?R f^?r 

^55 ^ten 1 

^fi^^-i^en? ^lem c?Tefe m?e^<t >ie9f f^fuF^it? 
mte? i : C+02»=C02, 'n^f^e^e^ 

^^meff mnfn^F ’tf^mc«i ^ic;(Tfm^^ mm ^t?i 

c^f nit? (CO) ^n ^nt? 'n^^t^c^? (CuO) Tn\ 

??? nRn^ mi i : 

2C + 02=2C0; CO+CuO^Cu+COq 
W^RReei (COg) ?Tf?? 

'^^T? mrn^? '5je?n ?fe? v£i?v ntsie?? ’i^? ;??«t ??5J ^if- 
?tI^ ^1%1 c?? 1 

n^? ^tiimen «ii^fi5 ^jtnf??R cjFTmt^ 

^?1 ?’sc?Tn ^f?e^ ?? ^te^ ^'SKf^p^ mm c*tT?c«r? 

^311 n^t? ?tne^ ^t^tc^ ?H? ?Tm «fe?n ?s-t^e^ m ?Te? 
men mt^'S nf?^ ^jRf??tn n;<'?n'?rRn- 

fjpg 9ite?f I 

ne? n^? ?t®(^ >6 CaCla ^en? 'e^^ n« i m 

?'e?i n?^ nCt^t? ^?1 ?? i n^rm ms^^in: 
nil^? men mfn cmen? '«9 r=W i -ntn 
n^m? men c^tn+^t^?? 'Q®^«Wa 'Sjr 
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'eiR=(Wa - Wi) 3 Jt^ 

'8rrc’f ’t^T^! 'q CaCij-sicsi^ 'e«f?f=W8 m 
mu 'Q CaCl2-Jic?^?i+C02-4^ ^ 'eifJi 

*w* m 

:. (COa) '«wit=(W 4 -W 3 ) m 

( COa ) (C) '^^^ 

I 

^ f^«T 'e^s( mm ^ I 

>e^;(=(W4-W3)~(W2~Wi) 511511 - 


'«l<^t^ (W4-W3)-(Wa-Wi) OT 
( Wa - Wi ) I 8 ^ : 


(Ws-Wi)x8 

(W4-W3)-(Wa-Wi) 


5ff5i 


C5f^i m ^5Tm^«H=*3 
[ Um n% 

c^T-n« ^ '8^5( c^T^ a 


^«fsn s (1) 1*2 gms of carbon when burnt forms 
4 4 gms of carbon dioxide. What is the equivalent wt, of 
carbon ? 

(C) m^‘>>V2 5rr5i 
^t^-'«(^>ft^c®^ (COg) '6«^=4’4 5rr5{ 

.*. =4*4 -1*2 = 3*2 5rm 

3*2 5tT51 w 1’2 m 

.*. 8 5ft5j ^?i = 3 5n5i ^T?i >ic?f 





(ii) ‘36 gtns of water is formed by passing dry hydrogen on 
1'58 gms of heated copper oxide when 1’26 gms of copper is 
left after the experiment. Calculate the equivalent weights 
of copper and oxygen. 

l CUO + H 2 = Cu + H20 

'6^^=1-58 OT i '«^^=1*26 

=158 -1'26 = ‘32 

^ 5n?i 

'6^5{ = ('36-‘32)=»‘04 .sifsT 

’04 >5rm (Hj) ^ 5^r -32 m 

(O 3 ) »ic3r I 

1 ^ ^ -§4 

'32 5ft^^ w 1‘26 'srm 

1 26 

8 -— X 8 = 31-5 'iJT^ 

.•. ^<1Tc^'< ^5IJR’F«H=31-5 


11. «t=^ 

[ Equivalent weights of Metal ] 


2 . ( Hydrogen displacement 

method): ^1 

{ HCl ^1 H 2 SO 4 ) (Ha) ’fiT’f '^ill 

N. T. 1 c c. ipttc^c^^ '61^?? ='00009 sim I 

sfT^^ m^TC^T (Ha) ’tJl^I 

-i)^* va^ N. T. P-l^ 

Tfjt5i«^3i mn m I ff 

»iT^^ 




__ 

<f|5P (Sif^’^th^ 'e^5( 


♦(ft'FlS <^1^15 '«^t5 sflc^T *08 

'8^ I vii5¥fg 


III-2 
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K>rni3[— 


Ftf^i wT'S I 


^«n 'Sjjt^^llJ^ fB^i::^ ( graduated 

tube ) m-w<\ 

^ 13 ^ »lT? 5 TC^I 

C^TTt ^fttsiCST^ 

I 

^191 ^T5T- 

'B^jffjf^ ur^T I 

»TC«f 'arjtf^C'5^ 

C^t^l =11*1 





^*1T?l 5^*1 C^pjT I t5-T<f TPCST 'Sfjtfji^ «e 



vii^t q‘TCJ(l5l-<T ^15 
'®T?i 

^7i] ytc^ I [ t^f^^il : Zn + HgSO^ 

= H2 + ZnS04 ] I ?t5:^R'5f=f^'!s’irw^ 3i"«5‘r 

^5!fg vs^fg ^5T-«^| C'?!* 

^■S[^«T ( same level ) 1 -i)^ 

?T^C^TC^=1 I [ '5f*ITf^Ss 

'e ^91 uq^F >i?i^5T =() 


sit^l i?1 I a?lf5 

5(j '4^157 f«(?i I 


^^rsi ^tw=( I ] ’iflWTr^^ 

cw?itC5T '« c*r%l '« 


vt’f ^'s 1 ’fftTO va?7»tc^ 

s 
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«rty®=(»Vc.c. 

^^ = t“C , m«P , fC 

■ptn == / I , 

^9T?f ^TO ^t®T ’fltC^riJ »IC^ ^5!>^ 

^'e «(Tc^ I '5T^»rri%^ »csT ^tjtr’T^ 5t’r= 

?tjtr>i?r ^c^?i 5t*f (f) i ^ ertn ^f?5 

(P) , 

'®r<Ts m+f==P , 

m ^TtC^ T5T*f 

=^r55 sT’f - ^Tc*n^ =(P - f) 

(P-0 fC ^TC»T'? ^T?('$ir=V c.c. ; 

V c c. irr^C^TC^sc ’TTT^ N. T. P. 2f^T*t ^ ^t’fnc^ 

( O^C '« 760 mm. ) '^n^T « ^U'z>\^ >T^g5§J 5fFT?f-^'ll 
Vj c c., ^Z^ i 

ViP-0_V,x760^ „ ^ V(P-Ox273 

^ + 273 “■ 273 + U ^ 760 (^t-t-273) 

Vi C.C. ?tnw 'ew^=XLn~/-! X ‘00009 

/ou {t+^/o) 

[ w\^% N . T, P.-c® 1 c c . ^e^=-WlQ9.>stT'!l] 

/. = ' -- 4 ^'^-'^ ®--- - -- 

W Wx760{t+273) 

“ V 1 X -00009 “ V(P -7 j X 273 x 00009 

3i3t^csf^?rt5i ^ 

f^4?r ^91 ^t?r i f5 ^'s ^3ljr^’5- 

f^<i3(?( ^ifii^z^ ?rr?C5TC5PTr<l¥ 

I c^-R 

c^z^ <t^ 1^ ^ I ^R®i, 

^^C3T Mss 5tJt:»iii ’fMr«i c^f-t ^•N-rtf^ss ^3i 

^tcss nf^i:^ I 
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(1) 30 c,c ot hydrogen is produced St M T R by the 

action of fiydrochloric add on 0'15 gm of a metal Fwd^ 
the equMent weight of the metal 

N. T. P.-cs 30 c.c. ^w^~(30x 00009) •stpf 

(30 X 00009) m 015 

1 - - -^ rQ 

jU X uuuuy 

' = 55 5 >srrT^ 

= 55 5 

t 

(2) 218*2 c. c of hydrogen is produced at 17'C temp, 
and 754 5 mm pressure by the action of HCl on 0'218 gms 
of magnesium. The volume of gas produced is collected 
in a ]ar by displacement of water. Pressure of water 
vapour IS 14 4 mm at 17“C. Find the equivalent weight of 
magnesium. 

m = (P-y) = 754-5-14 4 = 740 1 mm. 
n^C '€ 7401 mm 5tn 'sit?i^iT=218'2 c c. 

N. T. P 0®C '6 760 mm m’l 218' 2 c c. 

V c.c, 'S "^3! 

V c c. : 


Pi Vi Pa Vg Vx760_2]82x2401 

T, ~ Tb ’ ’ 273 “ 17+273 


w 218-2x7401x273 ^nn m 

^,^,v=-7^^290-- =200c.c. 


N. T. P 200 c c =(200 x -00009) >51t^ 


-218 

200 X *00009 


12*12 
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3. ^ 

( Oxidation and Reduction method ) 

cTt^ 'sr^f^cTO^ 

>rr«rt^*i '«r'^ '®rff>irw:( ti 

'srn’Tt^*i I ^1 ‘i)^f5 ^ ’if^sitn 

m I ^t^*!, 8 w c^i ’ff^^n:«i *rf^ ^ 

( Oxidation method j : 

(0 «at^C«lf*r?[tC3l?r ( Eq. wt. of magnesium ) : 

T5t^^ ^ m '^'^^ SI'S I ^ 

* 

^n’tc5if^5tcsrJT f^i!i m 'e^sm ^<r i ^ 

^tR?[i ^55 

(MgO) ^ I ^%f5 c*tt^^ntr^ 

’^oii ^Tf’mi ^Ql m i '^^^ f’5f«^ sri 

^f^+Fr^'^=Wi m ; ^f^+Ft^«^+^]t5fcj^f^?i=W2 '5}T^ 
(Mg) ^^^ = {Wi-Wi) -5fN I 
.. +Fr?pj?t+(MgO) = W 3 , 

.*. «'^^=iW 8 -W 2 ) 5JT^{ I 

=^^atv cw^l ^1^— 

(VV 3 -W 2 ) m (W 2 -W 1 ) ^nncsif^^rfcsBf 

8 m ^z^ Mg, 

{w 5 - W 2 ) 

.*. ^Tt^wf^?{TCS{^ ^sTTf'^^T^ = i-12 ( «rrg ) 

(W 3 — W 2 ) 

^Viz^ ^nz*\ 

3TC5f 'Sf^i [3Mg+Na 
“MggNg ], ^rT’ft^f’iirrcsT^ ^srin^ f^<fOT m 
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rs^m ^f^'3i «i^,f^ 'sis;^ ^jt^Rfinit^rsji 

's;itf’!i^^ 

^Kn 

«[5{’1^*l Tf?% I ] 

(ii) 'ff(Jt\^'®t5 (Eq.'wt. of copper) : 

♦lf^®f^ ^'g^ 5? =11 I ^tt, mz^ '6 =it^S^ 

^^1 '®Tr^ ^^?1 ^Tc^il 

I : 

Cu+4HNO3 = Cu{NOs\ +2NO2+2H3O 
2Cn(N03)2-2Cu0+4N0a + 02 

^ft^1: m ^1% ^1 'e^^ 

I SI'S (rr-q^fi1^5 ^f^f5 'S^:? 

I '^z^ ^zvi'^ c^T^I 'srnf^^ I ^fc?? 

diTv 

I oq^ ={Tyr?§ 

■<ttf'^ii m w'< I ?s^ 

=lTH|to fe^t«t ^V^Z^< ^TH^I ?tc^ ^Zli ^B5 ^Tcn 

ST'S I '€^^^ 

5?1 5>e?(i ^fwfS I W1 : 

«^=i=Wi 'e^H = W3 HT"^ 

.. (Cu) ^^•\ =(W3 -Wi) 5 im 

^t%+?F’^T^ (CuO) 'eefR=W3 irr=r 

.*. 'ei^s^=( W3 - Wj) ^rfsf 

^T?in ~ X 8=31*75 ( fift^ ) 

(W3-W2; 

[ 1 

siJT^wf^^tsr, C9l® ^^Itfw^ y£i%^m <si^^ 
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Reduction method ) S 

(m) '=rt9^:( '€ f^<?[ i 

CuO+Hj ’“Cu+HgO 

-±f«r^^( ^ >ijTv 

'e-®^ I 9i*t;i1 ; 

4t?S 'e^ = Wa 4 m 
.*. =(Wi - W2)'4m 

/ Wi - Wg) 4m Wg 4m ’^c*f 

?^^t*v, 8 4m w ^ txTT^\xT \'x- ^ 

iW 1 — W g) 

••• 

4«t5?1 S 

(1) 2 gms of Cu was used to prepare copper nitrate, which 
was then heated to obtain 2 508 gms of copper oxide What 
IS the equivalent weight of copper f 

«^s(^2 508 4t^ , ^-^51=2 4m 

.*. = (2’508 - 2) = *508 4m 

'508 4151 2 4m '«F’ltC^5i 

8 „ „ „ 8 = 31*5 4m 

DUO 

^5im^^R = 31'5 

(,2) On heating 0 8567 gm of copper oxide in a current 
of hydrogen, the resultant copper weighed 0 6842 gm. What 
IS the equivalent wt. of copper y 

'e^Jl = 0 6842 4m 

'6^^=0*8567 4m 

.*. 'Sif = (0*8567 - 0'6842j 4t31 

= 01725 4m 

:. ^ ^=31*73 

01725 
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4. C^tf%*T ^ *=1«3pf% 

( Analysis or Synthesis of Chorides ) 

$ 

(i) ( Eq. wt. of Silver ) S ^"<1^ 

f^f^i 

Ag+2HN03=AgN05 4-H20+N02 , 

(HCi) f^*tt'Q I viit T^Tmi^ ^^\ 

AgNOs + HCl^AgCH+HNOa ; 

C^T^t^’5 (.AgCl) ^'S 

^sp 5^^ «ii^t m '€^i{ .£f?^ I ’f'fid : 


'e-gf^-=Wi '5Jt^ , ^^^ = W2 '3T^ 

.*. 'Q^i( = (W3-Wi) 

35 5 Ist’t 

®T^ I 

(Wg-Wi) 


[ Noie—f>[9i®rr^5T 5^1 JiT«rr<‘t« 'af?^ f^ir^'i i j 

(ii) C^ftfentS? ^1 ( Equivalent 

weight of Sodium or Potassium ) S C’llf'&^T*) ^l 

^11 I ^K*!, I 

I m crr^t^^ 'Q^si i 

vnt sT^ei ^tt?S ’ff^^Tr.'i 

f^^fT’e I v£i^ c’lTf^irfsi tI 

i i 

NaCl + AgNOs = AgCl>^ d-NaNOa 
f>Tsr»T^ c‘#W^'5 (AgCl)-'«r«{:c^’f 's^ 

'tm fXA 'S-^^ SI'S I : 
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CSFm^C^ =W1 • 

’ (3fT?rrtc^^ 'Q^q = Wa 

'e^q = 107-8 CIFTRcsi^ 

*e^;T-i35-5 , C?Fm^^ (AgCl) 'Q^ = 

107-8+35*5 = 143-3. 

143*3 m nf'S^I ^t?[ 35-5 C5Ftf^5r 

Wa 5rm ClFt^ttc^ ’ft«ll1 C?Ftf^5^ 

143 3 

CSFmt^ (AgCl) v£|t CfFTf^^ (Cl) Sit'S 

Tl CIFtllT^^ (NaCl ^ KCl) , 

CIPT^T^^^ (NaCl) c^Ptf^W?! (Cl) 'S^ 

^3_5*5_xWa 
143 3 


CIPt^Ttc^^ (NaCl) = '5Jt^ 


'Sfs^n cmfs^tc^^ ( Na ) = ( Wi 


35-5 xWa 
■ '14‘3 3“ 



qe c w \T^T 
-1 lu-a ^ 

143 3 


(w, 


35‘5xW,\ 
13-3 / 


143- 
(Tltf^TlTC^^ 

35*5 5jrv Ca'tf^it 1.^ 

(W, 2\ 

\ 1 143 3 / 

- i^5 x w~ ^ Jli:®? 

143 3 


/^^x_143j3^35 5xWa^ 143*3 ^ 3 ..- 
\ 355 xW 2 i43 3 ^35 5 xW2/ 

(w^ ^ 35^5^“^ >i:w 

'“fm (^x 143*3-35 5 ) , 

•*• (?rrf^^c^ f snt^'^^'t^i = 1143 3 x ^ ^- 35 5 - 23 

C ^5T J 
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« 1 ^f 5 t ^C^ = X 

c^ c^t^i I 

C’itf^TIt^ 

= C^Tf^l[TC^^ + ^51Tt'‘4«t? 

= x+35'5 [ ^t^«1 ciFfflc^R^ ^5iTfs^^t^ = 35 5 ] 


'6 ^ ^siTTs^^t^ 

= (W, ) 

C3FT^#t^'<5 iWg) 

[ ^t^«l, CTtf5^t^, '€ ClPtf^^ { Na, Ag '6 Cn 




^+35 6 _W, 

107-8+35 5 “Wg 


^1, »-==|j43-3x^ij-355 = 23 [ ^<4 ] 

^•ISTIS 

(1) ‘97 gm of sodiuiu when burnt in chlorine forms 

2 47 gms sodium chloride. What is the equivalent weight 
of sodium ? 


cmf^^iT'sr ciFt^Trc^^ «^if=2-47 5Jt?< 

,*. :?FTfe^'e^vi = (2 47--97) = l-5 >i,t^ 

i'5 5rt^ orrf^si w 97 m >!c^ 

_ *07 V '^S’S 

.'. 35 5 >sit^ ^ ^ - A oj o ^ 23 c»itt^^(tr^^ 

1'5 

•^TtN'f^t5=23. 

(2) 1 gm of potassium chloride precipitates 1*926 gms of 
silver chloride. Eq. weight of Ag==10a and of Cl=35‘5. 
What IS the equivalent weight of potassium ? 

5^!(n-KCtfl:«!!i._ 35'5+*_ 

;•- ' AgCl-Ji5('eai|~35 5+108 
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<2(1 


_KC1;^JW_1 

AgCM^'>e^s( “1-926 


35 5-hx 


1 


?^?lt* -- ^ '«r«l^1 jc = 39 

^ 35 5+108“ 1-926’ ^ 

^5^JtN'^^T^ = 39 

(3) 0-1827 gm of chloride of a metal forms 01057 gm of 
oxide on oxidation. What is.the equivalent weight of the 
metal f 

= 8 C3FTf<iCs^^ = 35 5 

8 ;c »sjiTT 

(x+8) OT , 

35 5 C?Ptf^^ X 5JT^ 

(a: + 35 5) ^iTi c?PT^t^^ i 

^ 1057 ,^.29 74 

'esf^ A-+ 35 5 ’1827 


5. Cf1'^ x^t=^ ei1^ «=1^fo 

( Displacement of one metal by another ) 

I 

Zn + CUSO4 = Cu + ZnS04 ( 19^^^) 

Fe + CUSO4 = Cu 4- + FeS04 „ 

Zn + 2AgN03 =* 2Ag 4' + Zn(N03)2 » 

sS^ f^f^llt9f<n C9tl m, 

-Jf 32 5 OT31-5 >5tl?T 

28 ilt^r 31-5 irfsi 32-5 litni 108 <«lt^ 

^ vs‘<pf& 

f^<5f m\j 
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( Equivalent weight of Zinc ): 

xssini f^i ’ff^^iT^i I <iit 

'e^s{ ^'6 I ^^51 5t«fsrl 

^6^^ = Wi «2rT^ , «^i{ = Wa 'Stt^r 

^<1tr?i^ '^jn^^T^=315 

Wa ‘Slt^ Wi STT^r TWs^ ^T[ 

.'. 31 5 vStt^ ^-3 X 31 5 ^s^T^ '^Til1 

vV a 

wrN^'®t?r=^'x3r5=32’5 [] 

Wg 

vs?iin ^?f5i, 

'^W 1 


1. 2 06 gras of zmc displaces 2 gras of copper from a 

copper sulphate solution Equivalent weight of Zn = 32*5 . 
What IS the equivalent vJ'eight of copper V 

2’06 cifr^i f%*s^ 2 

/. 32 5 51':^ „ „ „ ^ X 32-5 =» 31 55 

•id Uo 

= 31*55 


*^51 M«til1 I 

2 A oxide of copper contains 88 8% of the metal. 
Calculate the equivalent weight of copper. 

100-88*8 = 11*2 >5}T^I i 

s 

31*2 '«T%C®s{ 88 8 ^ I 



= 63*4 ^fk'^ ^ 1 


>’ .*. ^5lTtv^^^ 63'4 
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3. 2 gms. of lead were completely converted into its 
oxide which weighed 2’1544 gms. What is the equivalent wt. 
of the lead ? (H. 5. 2960) 

2 m 2*1544 Mis 

(2*1544-2) ’id 01544 m 2 m 

^ I 


0^0 


.*. c^zm =103-6. 


4. {a) 0’6842 gm. of copper was dissolved in Nitric acid 
and the solution was carefully evaporated to dryness. 
When the solid residue was strongly heated 0 8567 gm. of 
cupric oxide was produced. Calculate tfie equivalent wt. of 
Copper. 

{b) 1’0813 gm. of Iron gave 31439 gm. of Ferric 
chloride. Calculate the equivalent wt. of Iron in this 
compound (Eq wt. of chlorine = 35 5. ). 

The at. wt of iron is 55*84. Find out the valency of iron 
in Ferric chloride. 

[H. 5 2960 (Comp )j 

(a) 0 6842 m (0 8567 - 0*6842) 

0 1725 vsrr^l ^ I 

=31-73 m’('in 

1725 

31’73 

(fe) 1-0813 ^ (3-1439 -10813) '51t^ ^ZW 

35*5x1-0813 
= - 20626' 

lo oJ 
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5. Calculate the equivalent wt. of a metal from the 
following experimental data : 

1st wt. of the weighing bottle + metal=12*9580 gm. 

2nd wt of the weighing bottle after a portion of the 
metal is taken out=12*9070 gm. 

Total vol. of Hg evolved afters dissolving 
the metal taken out in^acid-*- 
Pressure of the H 2 when its vol. noted •• 

Temperature of gas 
At N. T. P. 1 ml. of Hg weighs-• 


19 55 ml. 
750 m.m. 
27'’C 

0 000089 gm. 
{H. S. 1963) 


'6'^^ = (12*9580-12 9070) = 0 0510 ifPI 

N. T. P 

_19*55x750x273_,.7_ , 

300 X 760 

<i^s( = (17 56 X 0 000089) 5Jt^ 


6. 0 3975 gm. of copper oxide was heated in a Ciirrent 

of pure and dry hydrogen till completely reduced and the 
gaseous product was passed through the tube containing 
fused calcium chloride weighed previously The gam in wt. 
of the latter was 0 09 gm Calculate equivalent wt. of 
copper. (,At. wt. of Cu = 63 5) [H. S Exam,. 1964 j 

^^^1 = 0*09 <5tt5l 
H ; O = 1 t 8 ( ) 

siin *09 m H* = *01 =*08 

= 3975-*08)= 3175 51R 

. *. =31 *75. 
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1. State the law of Eeciprooal proportions.. Why this law is 

also called the law of equivalent or combining weights ? Give 
illustrations. * 

2. What is meant by equivalent weight ? [ H. S, 1964 ] 

Why 18 it called combining wt. ? How is it related to atomic 

weight ? How would you determine the equivalent weight of 
carbon ? Can equivalent weight’of an element ivary ? If so, why ? 
Give examples. 

3. How would you determine the equivalent weight of zinc ? 
Descnbe a method. 

0 3 gm. of a metal can produce 27’875 p.c. of dry hydrogen at 
N. T. P. What is its equivalent weight ^ (Ans. 12) 

4. What IS meant by the equivalent weight of a metal ^ 

0‘218 gm of Mg gave 218‘2 c c. of moist H 2 at IT^C and 754*5 
mm. from HCl Find the equivalent weight of the metal. 
Aqueous tension at 17°C = 14*4 ram. (Ans. 12'24) 

S 

5 A metal gains weight on burning. How would you deter¬ 
mine eq. wt. of Mg. by burning it ? » ' 

100 gms. of Mg. combine with 65'6 gms. of oxygen and 8 gms 
of ox\ gen can combine with 1 gm of hydrogen. Find the equi¬ 
valent weight of Mg. (Ans. 12 19) 

G. Explain what you understand by combining weight of an 
element. Iron forms two chlorides containing 34*4% and 44% of 
iron. What will be the equivalent weight of iron ? 

(Am. 18*6, 27'9) 

7. What wt. of a metal of eq. wt. 12 will give 0*475 gm. of 

chloride ? Eq. wt. of 01=35*5 (Ans. 0*12 gm) 

8 . 1 gm, of KOI solution gives 1*926 gmS of AgOl when 
treated with excess of AgNOg solution. Taking eq. wt. of Ag as 

108, and chlorine 35*5 , calculate the eq. wt. of potassium.' 

(zlns. 39*006) 

9. What 18 meant by combining wt. ? H^S contain 94*1% S, 
OuOla 43*31% of Ou, HOI 97*23% of 01, OuO 79*82% of ,Gu. Find 
the equivalent weights of S, Ou, 01 and O. 

[ Ans. m 16. 31*7, 35*5, 8 ] 
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10. 2*4:7 gms of CuO were obtained by oxidising 1*988 gms 

Cu by IlNOs , *335 gra of Cu was precipitated by *346 gms of Zn 
from CuSOa solution. What are the equivalent weights of Gu and 
Zn ? Kno^ving the equivalent weight of copper how can you deter¬ 
mine the equivalent wt. of iron ? (^ns. 32*99, 33 9) 

11. 0*1 gm of a metal gave on treatment with dil. mineral 

acid 34*2 c.o. hydrogen at N. T. P, Calculate the equivalent wt. 
of the metal. (Jns. 32*49) 

12. 0*177 gm of a metal when dissolved in dilute acid evolved 

177 c.o. of dry hydrogen at 12°C and 766 mm pressure. Find the 
equivalent wt. of the metal, (/Ins. 11*8) 

13. 1*05 gms of a mgtal gave on oxidation 1’.50 gms of its 

oxide. Find the equivalent wt. of the metal. (,4ns. 18 64) 

14. 1*0 gm of a puie metal when dissolved m nitric acid and 
the resulting nitrate decomposed by beat yield 1*2458 gms of the 
oxide. What is the equivalent wt. of the metal. (4.ns. 32*55) 

15. Copper forms two oxides. On heating 1 gm of each in 

h 3 drogen, the residues weighed 0*799 and 0 888 gms respectively. 
Calculate two values of eq, wts. of copper. (4ns. 31 8, 63*4) 

16. Dry hydrogen on passing over 1*58 gros of heated copper 
oxide produces 0*36 gm of water and 1*26 gms of copper. What 
are the equivahnt weights of copper and oxygen ‘f 

( 4«s. 31*5,8 ) 

17 In an experiment 0 3 gm of a metal liberated 85 c c. of 
hydrogen at 0°C and 760 mm. Find the equivalent wt. of the 
metal. (4w5. 39*2) 

18. 1 gm of magnesium displaces 0*083 gm ot hydrogen, 9 gms 
of silver and 5 25 gms of copper. What are the equivalent wts. 
of thepe elements 

(Ans. Mg—12*05, Ag—108 4. Cu—63*3) 

19. Define the equivalent wt. of an element and describe an 

experiment for determining the equivalent wt. of either oxygen 
or carbon. [ H. S. Exam 196fi ] 

20. What IS meant by equivalent weight of an element ? 
Dow it related to its atomic weight ? 



21. Describe an experiment for the determination of equi¬ 
valent weight of zino by diplaoement of hydrogen from an acid. 
Indicate the method of calculation from experimental data. 

[H. S. Exam. 196J] 

22. Starting with pure metallic copper describe how you would 
determine equivalent weight of the metal. Indicate the method 

of calculation from experimental data. [H. S. {Comp) 196^ 

• 

23. 0*3975 gm of copper oxide was heated* in a current of 
pure and dry hydrogen till completely reduced and the gaseous 
product was passed through a tube containing fused calcium 
chloride previously weighed. The gain in weight of the latter 
was 0 09 gm. Calculate the equivalent weight of copper. 

[ Atomic wt. of Cu=63'5 ] {Ans. 31'63) 

24. Explain the difference between equivalent wt. and at. wt. 

of an element. Under what condition have they the same value ? 
Give two illusti ations. [ if. S. 1963 ] 

25. Calcidato the equivalent weight of a metal from the 
iollowing data :— 

First weight of the weighing bottle+metal .12 9580 gm. 

Second weight after taking a small portion of the metal 

.12 9070 gm. 

Total volume of hydrogen evolved by dissolving the metal 
taken out m dilute acid afters drying_ 19*5.5 ml. 

Piessuie of hydrogen when volume was noted.. . 750 mm 

Temperature of the gas when volume was noted.27‘’0 

Oi'e millilitie (ml.) of dry hjdrogen at N. T. P. weighs 
0*00u089 gm. [ if. S. J9CS ] {Ans. E. W. = 32*7) 









5!tS«F ^ <2t^ •'Q^ 5^f,-“^Ti ^=11^ 

'®w^ Ti '9^^ I '«^ 

’i^Trri ^ 

cit^^ 'em ti i ’it^^'if^ 

em 12 } M, ^t1=( ^^5?T^l2f5 
^tfl I vii^fS ^i^iOT=r?r tot*!? 

238 '9*1 1 ^tt, *tT^^T*tr?f^ 'e^5( 238 i 

em 9 «tt«{f^^ i ] 

v£:)=2|5^ 

( Oxygen unit in determining atomic weight ) 

1803 ^1 em i 

vii?pf5 em 1 ^T^c^TrE?=( 

^^\t 1 emz^ v£i5f^ (unit) ^1 ^5? «(f^?(1 c^\fil'<? ’ftftl<?f 

'^i^fB -^tz'§'\zm ^^'9't ^tlt Ms ^M1 

^^T?t*rf^sF em \ i805 Twt^ 

C^. ys^7\. ( J. S. Stas ) em 16 

16 (unit) *(t?^j 

'Sisit® C^3|?f nMi5lt«tM 'QSf;? 1 Cf\^ 

1, 1938 

»rrc®T^fnf%« m^K (HjO) 'sf^r® c^fti:9nT 

f^w«j ^ c^ e 

^*ir® 1’008 ! 8 } 1t^^t®tM em 1‘008 

16. 
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^ ( Atomic weight ) I 

'8«f5T 16 tjUli ♦ftPrt«|J[ 

^«rtf Wii ^ 

'St^ (^ caftcfl^r ^\ W5 I 

16 «(f^T(1 ’em® C^C9t?f 

'«^ Mcf^ *t^ ^sftw 

'em 16 «(f^ (H) ’rr?RT«rf^^ 'e^ 

9^ 1*008, (C) 12-01, (N) 14*008, C>rrf^Ktia( ^ 

(Na) 22*997 ^^Ttfw I 

1938 lr^^?r *rc? 'spffjfcwcinr *rr^«rf^5f 16 «f%i 'aryt® 

c^csT? 'em w) I «rf«ffw 

5T9W wgj ^me >rt«(T?i'! e ^^tc^fcinr 

'em 1 «(^i I 

( Relation between Equivalent wt. and Atomic wt. ) 

^5TnsWTc?(?[ 

^?rr5{ I 

w:^ m, '«?^(At. wt)«* A 

(?\t cmWl ( Valency ) = V 

C^ C^f^4f ^<6 ( Eq. wt. ) = E 

c^sfj^ >rs®ic^, cartfii^ c^twj^ 

^qp fifes I w • C^5fr®1 2 } (O) 

^15 (H) ^ ^ ^ '^‘i^ 

(HgO) I ^5t^ ^911 ^f, cft^ cfT^fT^ y, 

V 9p^^fr^ irr^tcwsT *RnrtiL ^ 

I] 
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V '8Wi(« V X 1 - V. 

'««R« A 

^T^, *fa^TU? ’!*^Jt=!f ^1 fk^ C®I^ 

m : V-^’t ^Z7 

A ^T’f ’f*rrflf 

.*. 'l’’^tit 5T^c^c^af »!cw *itn 

^9rTt;^^c^?[ 1 '«wn( ^t^C5tCWC5lI 

G^ c^tif c^ (P^ (?ftw?r • 

^prrr?^'®t?r \ 

^^ti, A = ExV^ ^"*V’^ 

^ X G^Vsm 

TnC^^ : A = E X V 

[ Atomic weight = Equivalent weight x Valency ] 

vn^ c^-c^-R 

^<^1 ^^^1 m I c5t^ c^i (?ik^ c^it^rj^l 

1, ^t?(3it*tf^^ '« «nrt5T 

I c^fh^ «c=^Tf^?itc?(^ ^sun^'st^ « 

35*5 vii^v 23 , c^^T^I 1, 2, ^siJfv^'SR 

63*5 <£1T^ 31*75 , 5lf5fctTO:^?[ c^tW^I 1, 2, 3, 4, 5, 

^K\m^ 14, 7, 4 6, 3 5 2 8. 

* ^®i5ns 

1. Equivalent weight of oxygen is 8 and valency is 2 ; 
what is the atomic weight of oxygen ? 

'®^ '6 

: A«Ex V = 8x2=*16. 
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2. Equivalent wt. of sodium is 23 ; valenoy is 1} what 
is the atomic wt. of sodium ? 

A=ExV = 23x1«23 

=23 

( Determination of Atomic weight ) 

1. ^rs « C*ff5^ *S[C3i^ ( Dulong and Petit Law ) 

2. '«lTTC^t’tU^1-’S!i:3i^ «rc^ltn { Cannizzaro ) 

I 

3. »T>rriPf^ (Mitscherlich’s Law of 

Isomorphism ) iffCKfl I 

(Accurate at. wt ): vii^ 
3rrf«rt?r«t^ ( approximate ) ; f%l 

m I C^tsi 

Wc«6r ^c?r '^•i c*!^ 

cafrft^ *ftrrc^« f^9{ fsT^ ^ ^ps\ 

^t’5|«|, A = ExV. 

(i) *tirr*f fB? ^ i 

(ii) c^-c^5i vn^ n^f^ ’f<nc<^ 

( approximate ) ^ I 
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(iii) ^ 

C^rt^l % ^?(1 I [ A=E X V ^t 

V»A/E.]i C^lwi^ 

W'Q Wv-f ’ftr^ si I 

i^n 'ST^^ ^?rt*s»r i mn ^irtiTO 

c^twr®i ^1 ^ I 

(iv> cahf^^ (^ItSITSl-^^’W 

'«•! ^%1 ( exact) *l'ft|«rt*tr^ 

¥?n^i 

1. '« ^CvSi^ C2irat9t-«=1^^fe 

( Application of Dulong and Petit Law ) 

f^®t^ '« C^fB^ 1819 (solid) 

*f*rrc«f^ ♦lt?Rt«tf^^ ( Atomic heat) 

( Specific heat ) mK 'dJt^fif^ 

^ snr ^t?|3|t«lfil^ ^1 «lJtfefil^ ftfe I 

["At. wt ] 

'«rrc’ft^^' L sp. heat J 

’ffl’Fff cw^i m, 

♦mRi^tf^^ csiT^^fB vii^fB ^Tvtfji ^Tn 

aSW ’i^rfc*^ <?»pu5 01^ '®t*f=6-4 

[ *m«f '« 

»rc'^'8 c^tai sfl i ] 

*<t *S3J 5pt^ «iTrtt<? *fr?^*rf^ 

^ m 'ii^irtr^r; 

«cnjBfe ^ c^u 

*’mRt*ff^ w«6‘4 () 
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6-4 V^ 


^ Wt.=: — 1 

C^f^ ^J- Sp. heatJ 

C^tJ( ^¥f5 ^tn 

c^ »r^<tji 6*4*^^«ntf5c^ jsn *m«^fi5^ 

*tt^3rr®ff^^ ?F^l wi l 


1. Specific heat of an element is 0’057, its equivalent 
wt. IS 37*8 , determine the accurate atomic wt, of the 
element. 

^ cnfB^ m 

= 112*28 

‘057 




'®=!P5 ^ 112;^ « 2*9=3 
37 8 


[ 2’9 iii?[in '®?}is-f I 2’9 


X c^twr^ 

= 378 X 3=113-4 

2. Specific heat of aluminium is 0’2143, equivalent 
wt. = 9 ; Find the atomic wt. of aluminium. 


nf?r*rr«ff^^ « —fA - ==30 

*^1*1 0 2143 

WPjJ^nwi (?tW7^i1 = 5M^^=^? = 3-3=3 
cTmr3i=3 [ nm ^1 ] 

X =9 X 3 =27 
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(Cannizzaro Method) 

*p«f^ ^iTi 9^Trc^ i 

*!t^T ^ ?ni I 

3. ^125 

( Mitscherlish Law method ) 

>IT5TCJF^ 'Q fir’v^ ’IpfSr^^ 'stT#® Ciff^fr^ 

I 'S I3^«| 

f^'ntt^ C’ft 3^*1^ 'Q 

»iT5tc?r^^ fifal I 

^ «lt^*rf3R(f^rW3( ( Isomorphism ) ; C^ 3|^»r 

(i) ^c?r, 

(ii) fir«t ^tl ntw, (lii) 

G^lmm (iv) isn^ 

«rt*tf^c^RR^l »riit^f% ^i 

f3p3^t®l’ ( Isomorphous crystal) ^fTj ^ tfl^v 

: 

1. ’Tfarc^pBr (ZnS 04 , THgO) 

(MgSO^, 7HaO), C^!5t>! ( FeSO^, 7HaO). 

2. (kcio*) >8 ’trsi^apTc^r^ 

(KMnOJ. 

3. f%^«rf^ >rrsT^tt^ (CuaS), f5f5r®T^ >rr^t^ (AgaS) 

4. ’Tt9!C«f^ (KaS04). *^^^rf»R^t’S^ (3Frr*(^ (KaCr04) 
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5 . ^lTTOf>T (MnCOg) [ cat^^Tcapt^^'^ ] 

(CaCOj) [ ^Jt»l’rr^ ] I 

6. ^«mrsrff%m [ (nhJsSO* ] ’f^tf*nrm 

[K3SO4] 

c^ ^'^’Tra >6 *rraaiT*ff^^ "pfS if^tn wf^ 

fawt^ f5r5^»m(f9r»i f¥%a (?itf^^ far?ra«i <?\t 

(1819) 3!irt?f« ^1 Tl :9r (Law of 

Isomorphism ) I ^f5 :— 

»rsf»i?’*r3^ 1 

^ ‘ii’as^ ?ppai I 

MgSO^, 7H9O « FeSO^, 7H9 O—'« ^taacsi^i 
5Tt.^T« v5^—(Mg) 'Q '^riaasi (Fe) *fa^^ 

( replace ) ^,—a5;<tS. 

^3rt5i ^tai m 1 

’S[iif5a ^t^rc^a 

asai ara: 

^tf& catc’t A '6 B 

^TiWi'e Wg'—iiiai’f w^ra ’ffa^K«i I a 's B-^iia <ir?RT®ff^ 

X y , ^3i 'STs^ft 

'sf’f? catc’fa ^^ff> ^a^^'5rf^^Tfn^ ^faca 1 ^^f* 

catf^^’faK A-^a ’faaT^i, a'vaTi=ca\f^af ’laM. B-ija 
’faat*i^a«i^11 'stfaaf^, 

Wt*!? >P.^ = 

ataatnfa^ 

A-Vila B-a vgf^tfa^ 

* A-^a ’iTaarafaa' '«^a B-a araataraaf 
^aai A-a gff^’yrfa^ v9afa __ A-a ^rta ai^tfa^ 'S^a ^ 

’ B-a 'Q«?^**B-a araat^f^T * Wa 3? 
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4r«r5ns 


1. In two isomorphous compounds of Cu^S and Ag^S 
prcccntagcs of sulphur are 20'14 and 12*94. At. wt. of 
copper IS, 63‘57. What is the atomic weight of silver ? 

CuaS Cu-vil^ = 100 - 20*14 = 79 86 ( ^ ) 


79*86 «flt^ Cu 20*14 ^ ^ ^ 

AgjS Ag-U)^ = 100-12*94=87*06 
87*06 m Ag, 12 94 ^ i 

20*14 ^ Ag ^ 


87*06x20 14 
12 94 


>111^=135*5 m 


^ (20*14) 5Tt5f 

'«r??<Trrs Ag « Cu ^ Ag 'Q Cu-'ii^ 


Ag-vn ^ Ag-^?f 

Cu-^T^ 

^ . Ag-^^ 'S^sf 135*5 >irt^ 

’ 63 57 “79'86OT 


Ag-?[ - 107*9 

79*86 

2. In the isomorphous compounds of KClOs and 
KMn 04 percentages of K are 28 16X' and 24 68% respectively. 
Again the percentages of Cl is 25*63?o and of Mn is 34*82. 
What IS the at. wt. of Mn ‘i 

KClOj 24-68 ami K fl x 24-68 

2o'lr» 

=21*46 m c\-m ^ 
Cl viiTv Mn m (24*68 «ItTC^) 

^ ^ t^Tcir? i 

. Mn-viiH Mn->af 

Mn-^^ X 35*5=55*04 
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3. Potassium sclcnate (containing 35*77 % Sc) is 
isomorphous with potassium sulphate which contains 18 39% 
of S. Assuming that the at. wt. of S is 32, find the 
at, wt. of Sc. 

K 8 SO 4 18*39 S ^ (100-18’39) 81*61 

dfm K O I 

K 2 SCO 4 35*77 stt^l Se ^ ^ (100-35 77) 

• 64*23 K O-vii^ 

^?rs, 81*61 >srm k Se ^ 

= 81-61=45-5 

64 23 

K 'e O-vn^ (81*61) Se S ^ ^ 

^ Se '6 S-vii?r wcipi , 

Se-^^ ^ S e-vil^ 'em 

Se-vfl^ nr=q5rr®ff^^ ^ X 32 = 79 2 
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Questions to be discussed 


1. Determine the relation between atomic weight and equiva¬ 
lent weight. The chlorides of a metal was found to contain 
47*22% of the metal. Its sp. heat is *094. What is its exact 
at. wt. of the metal ? 




[ CiFt^t^C^ C3Ftf^®T=*(l00-47*92) 

(100 - 47*22) •tm C3Ftft*r IjB* 47*22 -sTm •TCf 


35*5 


47*22 


“*(100-47*22) 


X35 




2. What is the Law of Isomorphism ? Why magnesium 
sulphate and ferrous sulphate are called isomorphous ? Explain by 
giving the formulae of these compounds. 

3. What is the accurate atomic wt. of an element ? What 

are the methods of determining atomic weight ? State the principle 
of Dnlong and Petit method. Sp. heat of an element is 0*198. 
What is its probable at. wt ? [ Jns, 32*32 ] 
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4. Describe a method by which the at. wt. of carbon can be 
•determined. 

5. How atomic weight is related to equivalent weight ? 

[ jB, S. Exatn. 1960 ] 
1 gm of a metal produces 1242 c.c. of H 2 at N. T. P. Sp. ht. 
of the metal is 0'238. What are the equivalent wt., at. wt. and 
valency of the metal ? 

H-« 'OW’l = 1242 X *0009 «2ltar 

1 




1242 X‘00009 


=8‘99 


'«^=.2gg=26*8 

CXitWTOl = A/E=V = =3 

8 99 

«Tra>rr«if^ =3 X 8’99 = 26*97 

6. The chloride of a metal contains 65'84"/o of chlorine. Its 
vapour density 85, calculate eq wt, valency and at. wt. of the motal. 

( Ans. Eq. wt.—18*42, At. wt—55*26, Valency—3 ) 

7. Can you determine the accurate at. wt. of an element 

with the help of Dulong and Petit Law ? 0*589 gm of a metal 

when converted to its chloride weighs ‘07175 gm. The sp. heat of 
the metal is *0.59. What is its correct at wt. ? (01 —35*5) 

( Ans. 107*9) 

8. What do you understand by the statement “the at. wt. of 
chlorine is 35*5’’ ? How would you determine oqivalent wt. when 
at. wt. and valency of an element are given ? 

V. What IS isomorphism ? State the Law of Isomorphism. 
IlluUrate it with example. Sulphate of a metal contains 20*9% 
metal. It h isomorphous with ZnSO*, 7 H 2 O. What is the 
approximate at. wt. of the metal ? (Ans. 58*7) 

What are the characteristics of isomorphous compounds ? 
An element A forms a t.hloride containing 29*34% of chlorine and 
is isomorphous with KCl. Calculate its atomic wt. 

X (Ans. 85*37) 

ZuSOa, 7HaO is isomorphous with MgSO*, 7H*0. In 
the latter 9*76% of Mg and 13 01% of S are present. Ip the first 
,compound Zn is present by 22*7% and S by 11'48% ; At. wt. of 
Zn=65*5, Find the at. wt. of Mg. (Ans. 24*186) 
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12. A metal forms three volatile chlorides containing 23 G, 

38*2 and 48*3 percentages of chlorine respectively. Its sp. heat is 
‘055. Find the exact at. wt. of the metal. 114*44) 

13. The vapour density of chloride of an element is 66 and 
the oxide of the element contains 53% of the element. Calculate the 
valency and the at. wt. of the element. (Am. V—3, At. wt.=27) 

KMn 04 is isomorphous with EOlOs and contain 34 81% 
of Mn. What is the at. wt. of Mn (Ans. 55) 

15. *1 gm of a metal produces 124*2 c.c. H* at N. T. P, 

Sp. heat of the metal is 6*238. Find the eq. wt. and valency of the 
metal. (Ans. V=2, eq. wt.»=20*ir), at. wt.=40’3) 

16. The chloride of a metal contains 65'84% of chlorine. Its 

vapour density is 85. Calculate the eq. wt, valency and at. wt. 
of bhe metal. 


(Am. Eq. wt 18 42 ; At. wt. 55 26 . Valoncy = 3) 

17. Explain the difference between equivalent weight and 
atomic weight of an element. Under what condition have they 
the same value ^ Give two illustrations. 

18. Can the equivalent weight of an element be same as its 
atomic weight ? Why ? Will the atomic weight of an element he 

different in case of different equivalent weight of an element 
Explain your answer with refeience to nitrogen 

19. What do you mean by atomic weight of an element ? 

Describe a method for its determination. When is the atomic 
weight accurate ? 

0'125 gm of the chloride of a metal contains 0 054 gm of metal. 
The specific heat of the metal is 0*281. Calculate its at. weight. 
( At. wt. of Chlorine is 35*5 ). [IT S. 1903] [ Ans. 27 J 

20 Write short notes on: (a) Dulong and Petit’s Law 
(5) Isomorphism. {11 S, 1901 {Comp ) 

21. What do you mean by ‘atomic weight’ of an element, 
Describe a method for its deteimination by utilizing Avogadro’s 
law. Illustrate with an example. How would you determine 
the accurate atomic weight of an element ? {H. S. 1965} 



Ti fnsn^rirfkrfm 



?tf^ f^f^n I c^ c^, ^Tir?j 

^^trrc’T 5^5^ *flT?r ^Vs tI 

^tsrf^ CTO ^W5fR^ ^ =(11 ^tt, <£fc?it«R>r^ 

?rrf% ^t^tcarl ti R^c^ri ^n i ^'W, c^w, c>rr=?i, ^n\ 

sft^ %1 55it^ =?jRc^ *itc^ I ^T^, 

RR, >it<ft^«i '« 

R^1 ^sRv ^Rc^ ’ftc^ ^■\ 1 ^»=8[9| ^u*R w <ff^? 

TOc^R Rfl ^5ft55! ^Rc"® ’itra c^-c^t^t '^ritRs, 
TOti sT^cn^ R^ii R^t's ^sRv '«rTOTc»i ^Rr^ 
, R^ c^3T, cnl^T, ^^jtR ntfTc<^ R$^ Rti 

^R«s ^Rc^ ’ftc^ 5^11 c*r^l to, cto c^u 

Rto Rill ^5it55T ^Rc^ ^tc^ R-^ c^t5[ c^t5( ’fwt^ 'sR'i. 

nR^^c«i I 

^sf^^tR^tf! ^ ^^R^tft TOt«f ( Conductor and non¬ 
conductor ) : CV^^®TnTfC<^ R^ ^R«,^ R^T<^ ^9|T5?T 

?fRc^ *twT< R^i^s^i ^R^, 'iRw'i »fSR 

^ Tl (conductor) c^- 

>!^9l R^«, ^ "sR^ *tR’T?C«l ^’SR ^HtClT^l ^5111^ ^sRe,- 

^^fl[^t€t ^ ( non-conductor ) I RR^ 

"sR^ *fR^*i TOi'^ R^ TO ^R^^-’fR^^*! I 

*W«f 'sR^ <iR^^«i ’^tro^nr «ff R \ ^ri 

^1 '^3f c^-c^tJ( »fr^ TO*tii c’itfH *tTO<^ Rn '®R^ i?grf R a! ^ 

?c»i (71^ *{t^?r w c^t^ ^TOR^ nR^^ =n I R^ ’■utR®, 


’mw (base) ^ w (salt) wT^ *m^ 

1^11 wt5i:»nr w ^t»m(f^^ nfiR^ ^ 

^ ♦twT^^fii 'Btf^ 'srar nm< »lfr5 I . 

Tl (Electrolyte): 

^ ^fw5 ^f%«. ♦rtiTO*l 
^f^«, ^ ^ ftfiri ^ ^«a 

?it»rmf^ ^ OT*^' ^1 mi ^«.-ftc^ 

^ wtPrs. ^ 's 9R«l (?rtM 

^ ^e.-felSlll ^1K ’*Ft5l 

« W '=r<’l (bad* conductor ) 

^ ’tf^^tft ( good conductor ) I 

( Electrolysis): ^ 

Tl f^l?R9r(7lt 

C^ f^C^f^*! ( chemical decomposition ) ^ 

'BntfjfS (HjO) ^ ^»tf^1 

^1 '6 '«If ^ I 

(NaCl) ^»rr ^ 

(?rf1%?T^i's (3prf^=( «2f^ffc5F ^ ^ 

I 

c^ ^ (?i^ TOfSc^F wl 5ir 

( voltameter ) ^ ^%%5rft C®T’*11 ^nm ?IT^1 
^ ( Electrolyte ) *m^ I 

*a^ ^-^im w ^t«ri mi *it^ ^ i 

^5f^t?l ( Electrode ): «il?l(*r (?1 ^^^^ ^tKini 

w '-^rtfetfi «fcmr ^ 
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fHl isf^T^ «r*nr 
wr«^ f^%j m ^ 

^Wf^cSus I ’O'fW^ ^fr^fB^ iTfc^ TO >1*^^ «rfc^ 

c^ ^f^5v ^^Tf^iTjtriT «fr^H ^^rl ^ 

*lc^« =^1 TOft&'e 

( positive elec¬ 
trode ) Wt^ilt® ( anode ) 

CJ?C’tfB« <2rfc^^ TO ’^tc^ 

^trrc^ 

^@11 ^ 

^ ( negative electrode ) ^1 



1 Cathode ) I ^^It^tfl^ '£ft^ ^t^v^sJTO 

TOT 1551TR3T '«Tf4^t^f '»T^rf'^^ I ^TTMt^l'f^ 

C5lt?1 t^TTfif ^1 nT« ^«(^1 5ITJFTtB ®t^?( ^t^*T 


• \ 

[ Electrolytic dissociation and Ion Formation ] 

^ ^^tJrtJT^Sr^ { dissociated) ^?11 

m I ^’tr»rr^ ^ 

^ I «f^T*r *m toIB® 

TOfB® Ff# «(w *ft5( CTC’ifB® ■;5f^v[»(^ ?ri 

I c^m mn *m\x 

’fi'^fB^ '« CTt»lfB® TOil Tl Ft# »iTO «tic¥ ^1 ;g^*i 



^f^vf^r*raj ^*«n ^crr^r Tff^^ 

gfsfs) mw ^ I ^ 

?n 'SJ-r^r ( neutral ) nt'Q^Tl I 

0i 

«it¥si ( Ion ) s m'i ^ '«rt^ii r 

^t«(t?i«t« ^1 aitt^ «<in 

f^CTtfif^ ^ I c^i 

^1 ^t# wi «it?i5( Ti ^3tfeti5i 

( Positive ion or Cation ) 'i)^^ C^ *1^3(1^ ^1 C=IC^IB^ 

^1 151^ ^911 «rt?l«l ^1 «13t*ltlB5T 

( Negative ion or Anion ) , [ I ] 

^«i{ 's^iT «rrc^ i 

^ nirt< i 

^ ^1 f^r?itf^'® ( Reversible 

dissociation) ^«ri '« 

^Z^ I 'snTf^^ (HCl) 

^Z-^ ’fC^IB® (H"^) 

ClFHT^^'STm (Cl“) I 'Sftftljc^’f (NaOH) 

'«rp(={ (Na+) yn^t, cJ^c^tfB® 

(OH-) 1 ^jtc^ftf^nT^ ^mzw'^ 

[ (,NH4)2S04 ] ®I^«1 ^JTC^JT^TIR (NHt) ^Tv 

'qm (SOX) I 

(Reversible 

dissociation ) C*!^tWl ; 

HCl ^ H-^ () + Cl” ( '^nm^) 

» 


HN03 


H+ 

+ 

NOI 

H2S04 


H" + H+ 

+ 

SOX 

NaOH 


Na+ 

+ 

OH- 

Ca(OH)2 


Ca*-^ 

+ 

OH- + OH- 

NaCr 


Na+ 

+ 

cr 

AICI 3 


A1+++ 

+ 

Cl- + Cl-+Ci” 


Ill—4 
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( Gram Ion ) S 

'^m «2ttii (sr^H ^?ii (P^ 

'siT^cs^^ >rs^ ^««n I 

'«lt^5f=a ^f^»ffe 5^1 ( Ionic charge ) : »il^fi» 

c^ ^taitu ^ (TTt 51# 1 

vii^’f ^ srtisi csjlfir^ «it?R 

(PiVwrsVS I ^t3[1 c^It^J^t^ ^ 

vii^ ^<«f 1 v£i?F ^£1^3^ CTr^lfBo ^1 ^f'j 

I *rt^-«r?J csiW ^1 ’ic'srtS^ ?i5c?r 

C*ft^ ^1 (;5TC^'® I 

's{f^■\^ ^'em 5ic^« irt^^ nt^i 5w 

I 'STJtr^fsi^T?! (NH 4 ) ^(•f^5^^ ^f51?(| ^C^fB^s Fl# 
( NHt ) ^IR I '»fn1^^ ( NO 3 , SO 4 , Cl t'SjtfFf) 

( OH )Rj:^fB^ 5t^ Tl ( NO 3 , SOi’ 

cr, OH‘) I ^T’si ‘+’ f&^ 

(unit) 51# ^1 ^fsw-lfe ^Tv *”’ W1 4^^131'' 

^1 ( unit) ;^i# ^1 ?>^( I 3|ijn : 




5t^ 

^t?rtsT5 «i'fr^ 

H 

1 

1 

H+ 

Cl 

1 

1 

Ci- 

Ca 

2 

2 

Ca+- 

A1 

3 

3 

Al*-*-^ 

NOa 

1 

1 

NO3 

OH 

1 

1 

OH- 

SO4 

2 

2 

SO; 

PO4 

3 

3 

POi 

NH4 

1 

1 

nh: 


5f?’«(Ji ^ f^*ifl^-*rl*f 5t^ ^1 9151^1 

( Number of Ions and balancing of opposite charges ) : ^c&i^- 



^^-^e ntc^ >6 cut^ tci 

I ^ ‘«?5’1 

Jiv^jt'Q »r5(T=T I 'e ciFtf^;^ 

c^t^j^i I v*i?p- '5r^^^c^Tc?FTf^^ '=nTf^ f^c^it^ci^ ^^15 

•e vii^fg c^tf^si 'srtif=( \ : 

HCl;?^ H++CI- 

v£}5^*s msicsp^ (SO 4 ) 

H 2 S 04 ;;^H++H++S 0 I 

’5TJT^3plfil^t^ 4Tv f^*^f^J >it5TC^& 'siTHit I : 

AlaCSOJs Al+++ + Al+++ + S0i+S04+S0; 

f^C^^*) CSf^l >lt1f C^ '6 

^9rc^ ^^KC'spUH C5(T^ (Til ^1^1 ^ C^C^tfS^ 5TC#^ 

^Tiit« 5^1 'miM I 

<2ff%fB'«rjtfn^ «rtc*r 

'Sfltf^ns I '^^\i H : Cl, 2H : SO 4 , H ; NOg , 

3H ; PO 4 ® 1 TO ^TOt*r TO^^l ^1 ( Basic or 

metallic radical ), (OH) TO1 ’fl^^ I 

^«n : Na : OH , Ca : 2(OH), NH 4 ; OH 1 ®i^n« 

*iiTN '»T’f^t*sc*r '5rjtf%^ 1 

; Na : Cl, Cu : SO 4 , 2Na *. SO 4 A1: PO 4 I 

^T<f*<®(^ 5T^«j ^ 'SPK^? ^1 TO^5- 

55ff^ C Basic radical) ^U?{ I TO 

'6 ^»T ^<it5fTcs[^ 
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^5 ^jrf^ 


outfit® 


NaOH 

KOH 

Ca(OH)2 

»R*j 

NaCI 

CUSO 4 

Al2(S04.)3 

NH 4 CI 

AgNOg 

'WST 

HfiO (HOH) 


H+ 

H+ 

H++H+ 


(-) 


Na+ 

Cu++ 

Ai++++Ar++ 

NH^ 

Ag + 

H+ 


Cl- (cSFf?Itt^) 
NO 3 

SO;" 

PC;-- (spjf^) 

! 

OH- 

OH- „ 
OH- + OH- „ 


Cl" (cipm^^) 
SO; (^t5ic?i5&) 
SO;+SO;+SO; 
Cl" 

NOj 

OH- 


( Electrolysis^ 

( electrolyte ), Nt,, ,6, 

•ni sw (solution) ^ 

( dissociated ) ^ ^ ^ 

•w^ ^ %mfw® ,^5, 


53 


"citfrsr =^5t^t?iT'« 

^C9f ^tf5 mc‘\ ^1 

^t!5l I ] • 



*1C^ 3^C*1 '« CStl’flS^ '«rt^*T ’fisi 

( electrode ) 'Q 

c^c’tfSo TvC^TC’t^ 

^^«(i 1 3r^:«i 

sJTR« ^*s*^c4 

'2f‘lf^^ ^1 2f»fsi ( neutral) Tt 

^’5[ I c^c^ffB's 'srf^^i ^1 '®ritiiT?fii 

^1 ^ItWTC'Sil f^T^ Raft's 



^n"^c4 ^1 1 

[ '®r<ff^ 5PC5T f% "src^ ’®it?f^'Ql% 

fwc^ «f*f^ ^1 ^*tt^*f 

fkar I ] 
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( Electrolysis ) 5 ^ 

( ionised ) 

5Ri:*(j 5Wfe:9T ^f^«iti3r «wfs(^ (?r®tc^ 

( Na+) '6 c?Ftf^s^ (Cl") ?mrf?:^i ^ ^Tv '«^’r 

«l»t^ C^TTf^^'si ‘il^* 

4j»rsf ciPtf^sr i ^ c^f®^it>i 

c3FW^c®<i I c^ <iirf^ Tl ’®mni 

5tk5( '«r^5r, ^t^l ^^'8 I c<i^5T, 

Tl '=It^si ^Kl 'Sf'sf?! I 

■sf%5Tf^C?5t^®i=ll 

wt^si «i»t^ii f3p^t^ cRc^fB® 

w<^ I n^^f5® 

^1 ( unit) Tl Fr^r<¥ 

<fHf^® vHT ^1 v£(^^ cs{c^f5® Ffw ^1 ®^%'«^ I 

v£i^ ft^ = e , 

fe8=c , *rc-5f&« 

«r*rf^® ^'A\ v5^f6 

^^1 <2{c^t^j< 1 mi : 

A^ ( ^Tt^m ) +e A { '2{-['^^ 

C'^c’tfS® c^^c’tfS 9 '5rr^f5(C'f '2[*rf^® 

«rc?rf^H I : 

B" ( )-e B ( sj’n^r 

1. ^ ( HgO ) S ( bad conductor ) 

< 

's ^ I ?(«n: 

HaO;?iH++OH- 
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*R5t (H'*') CTc^fB'5 

3pjT:wtc^ ^^1 «fTO ^Tlc^rt'sfj? 
ntc^tr^H (Hg) 

I Ff3T*^TiiT *P15T 

(?(c^tfB^ in^c^t^f^ar (OH“). 

^1 '«rrtRiT^ 
f^^cn'si' ^1 

fTf ^Ts 

f«Tf^f?( '0 
1 ^t^, 'STjTCJIt^ ytc3 

^7t^ (O 2 ) TPlf I 

^^91^ f^fel: 

^JTCvrt^ f^fel: H'^ + e -> H 

HaO ;:± H+- + OH- H+H -> Haf 

'SfTlt^t^ f^fel: OH' - e->OH 
20 H+ 20 H ->02 t + 2 H 2 O 
^C«1 ^ ?T^C5t^f%5T «{n^ 

'^z^^ ^C9T ^5 ftc^ ^Jti’«rrc^ 

ifJT^ ^ I C^T^1 

C^f^CST ^^5751 w^ I 

2 . wri%® ( Dil. H 2 SO 4 ) ; >it3lf^^f^^ 

'SfTtfJI^ "^ST ^1 51% 

I ^t?[ ^mn ^ ^iw\ 

%m 'HTs ^jTc^iT:^ 

^tJtn I «Jt«{f^^ ^ (>rt^t?I «il^* 

(H^), (OH“), ^1 'srtTi^ (S04*) 
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^ I TO '®rtK5T (H+) m’«rrc^ csicnfB^ 

'siTr*! '8r<'K -^z^ \ va5*( 

(Ha) *lf?i«r^ 1 (OH~) ^e ^v>[z^^ 

(SO 4 ) 'arTOTl^^r Viy ^TOT^-f^f^1 

^X '®Tr^R^ ’TTSf I ^t^«i, ^z^^ 

m 

'6rt^lC5«J «t^*^5l ( discharge potential ) 

C^fti 'srr^^ to 

TO’^h^ f^Tmn ^fnzm 'Q 

^5T I ^<«n; 


H20^:±H+ + 0H- 
H 2 S 04 ^ 2 H+ + S0i 


fkm\ I H+ + e->H 
H+H-^Hal 
'sfiTcsit^ : 

OH--e->OH 
20H+20H-02f + 2 H 2 O 


3. ^ ( Cone. HCl) t 

HCl-jq^ {5^*11 'sriTf^r^ 

mz^ ( m^t5i ^fk'i^tZH ) 

( H+ ), C3fT<Tt® (C1-) ^Tv (OH") I 

it5'l 

»i)5=i ‘!\mw:n m \ 

C'^f’T ^X 

CIFT^tt® «ilT^ nz^ 'Sf-X 

9t)5^ CIFTf^Sf I : 

^9! '8 (fft^^ft ^nc'irt'E-f^f^9l: H++e->H 

: H+H-^Hg ^ 

HgO ^ H+ + OH" f^f^?[1! cr - e-^Cl f 

HCl ?± H++Cr Cl+CI-^Cia 'f 
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(Dil. HCl): 

'Sfitf^im ’rmtsf ^fanii 'sntwn's^Hii 

Tlt?Tl[ ’f?! ;3^«1 

c!\i^ ^itc^rfc^ '« 

I [ ar^ic^f^ jgl^i i ] 

4. C^rtf^si CIPW^ (Fused NaCl) S 

Cmf^FrrsF Cft^Tl® T^Ffl C’Tff^’St^r '«rtl[R (Na+) 

^Ts (cr) i 

Jl'sC^tC^sl ^ C^ff%F(T5f 'srt’ffl^ ?tgi 

5f^«i Ji^'v I c?PT^t^^ 

^TFTC^TC^ 'SfTfi (2f<«fC^ CP^Tf^iF 

'il^‘ CIFTf^J? ^1 ^<^1 : 

-yffii'^ cT^ef^ ^TTC<^(t® f^fiRl: Na^+e~>Na 

; 'SFJtWT^ f<f%?!l; Cl" - e^Cl 

NaCI;^NaM Cl- Cl+Cl-^Clg 

5 C*rtfeHt«l ClPt^lt^ (Cone. NaCl soln. ) 5 
c^tf^^rt^f z'^ui^^ ^zn (Na+) 

(Cr) ^ I 'SFl«fiT« 

f^c’siTf^^ ?t?(i '®Fm (H") 'iiTv (OH-) '®rr5JF 

5fijl ^z^ I ^Z9\ C^tf^Flt^ ?t-3l 

m\ «t“R 

'=r?»^rfl c»fTf^^T5[ ^tK^ (Na+) ^fz^ ^?l«j- 

( discharge potential) 

'SFt?(^ tC9!?^R 3I^«| ^Z^ C^nf^TC^^ 

^Vi I C*lTr^^t5F (Na+) '« ( OH") ^*|TC^ 

??(I ^**(1; 

Na++OH- ?± NaOH 
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csrr^it^^ ^5? tc9T^t=r 

anf5=( ’R^T^ cFtf^JT I 

(OH-) ciFt^t^® (cr) ^?[«i-«r5T*t^i 


NaCl^Na++Cr 
H^O^H^ + OH' 


H+ + e-»H 
H + H^Hat 

'®ntc=^t^ f^f^Tl I Cl" - e-^Cl 
Cl + Cl->Cla 


C3PR1^^ 25^*1 ^ff^’lTC*/ 

C^rTT^t^ (Na+ 4-OH" NaOH) 

viiTn 'sinr^tc^^ 

C?Ft^-f^^ '« (H+ + Cr:?iHCI) W1 

crTR^si^ >i*c^!:^ i 


:w<^cc| cmf^’siT^ ca't^ttvs (NaCl) 
vH^t. 51^] J5?(e| '51ITCS[TC^ C3Flf^il ^ 5^^ 

I 

[OH--e-^OH ,20H4 20H+->2Ha0 + 02i^ ] 

s^^C^Itfwtsi C?Pt?(tt® (Dll. NaCl): 

^\{ dilute aqueous soln. ) 

'SfTtc^^TC’® i 

6. ViSf 05^*1 ( Cone. CuSO^ soln ) ; 

^^:ej »IT5TC^^ (CUSO 4 ) ii^’s ^ST ^Xi HaO) ^t^\^ I 
wm (Cu'*’'*'), ( 504 =), 

(H+) (OH”) 1 

^^z‘\ T^Tm) 

^fSc^ ^T?1 I 
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(i) t(Tt^s?t»r *rt^ ^t^i 

?!f I ; t 

^■mC^FC^5 c£|f%55f ^]K<il1^ f^f5F?I1 : 

fkz ^^; 2 Cu+++ 4 c^ 2 Cu 

CuS04:?±Cu+++SOi f^fel: 

H 20 ^:iH++OH- 40 H" - 4 e-> 02 t 4 - 2 H 20 

^’ft^ ^n^ (Cu’^+) ^1 





5^is '®%«t^ril JTilSsrfsi ^t^II I '®fW’i5N ^T’ll I S’Jt 

AgaSO^; ftc's CuSO* t 'sntrsn^ ?fi^<5 

<2j-‘ff5I^ ^r^I'tT I '5(ITC=It® 

^f^j ¥{^^31 Sjt^«-i1 ffST 0 \ ^ISTC^fe (SO4) ^1 

^tSTC^P^ ^S3C?F (SO4) 

JTTSTC^^ 3|ai?p :®C5T^ >ir3^ f^faj’^l 'Sf^^rCWST '6 

'snffjTTs i m) ■» 

2H2O + 2SO4 = 2H2SO4 + Oa f 
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'sra;^ {SOD 

^c?i ^ c^^f^sT 'srt^^ 

<OH~), ^ >ir?lC5|'^ '^tH- 

’i'^®! «f^®t^i c?f% I 'sft^ 


40H--4e->02f+ 2 H 2 O 

I 


«fT^ ^'Nl ^t?r v£i^^ 

1 '^nv^ '®(f?}if 

^TC^ I : 


; 

CuS04^:±Cu++ + S0X 
H20;:iH+ + 0H- 


^iTc^ft's RRpt. : 
Cu'^'*' 4 - 2 e->Cu 
'sfTtcsir^ Rf^i: 
Cu-2e-»Cu+-^ 


^f^5t9 C^-C^T?r ^f5ff5TCt 

^i^vRc^i^c®! ■’firr-'jti:^ ^’IT^ Jifsp'i r? 1 f%i 

'^fJTCRt^ ■-?]^^ ^21 s^T’=^ ^t^1 
^’(t^ ^1 

(Cu'^'^) 3PH I C^ (SO 4 ) 'sfs^- 

?f^q spRfl '®[]tr=!tm ^3f ^Z^^ I 

% S 04 - 2 e-»S 04 , Cu+S 04 ->CuS 04 ^:^iCu+++S 0 i , 

<fr^^ ^Z^ msTC^pfe '^HZ^^ C5n 


: Cu- 26 -^ 00 "^+ 
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7. ^ W (Cone ZnClg sjln.): f^•<^ 

esrr^Tt^ ^^1*1 ’^f^'Rc^T^cspi (Zn++), (Cl*) 

(H+) ^ ^T^C^t^f^cT (OH*) 

I >i^c^Tr^f^ <ir^ fws^ ^ 

^ vfi^-v ^Ttc^rre^ esrff^i? ^tiT^ i csfcai 

's 'BdtCi^T^ ?(tfB5rf>T «(t^ ^1 I f^f^iii: 


ZnCl?±Zn+++2Cl- 

HaO^^iH^+OH- 


Zn‘‘"*’+2e->Zn 
'srnc^t^ f^tal: 
2Cl--2e^2Cl-»Cl3 


I 


( Principles of Electrolysis ) 

1. ’fi 'sr^if^'s 'si^’^f^i ^^cpf^c^rptr^i? «f^ii<^:?r5jj ^*ff< 

’^rwlg® « csrr’f'lSs f«i^'5= '?ti:'^ i : 

NaCl;±Na+ + Cl- 

2 «rm ’ll ^Tf^i’i’T ^r5!’p|=r -st^i 'fi’f” W'tl5« ^rfisi ‘<1 ^rTt’Ti’.H 

:^f<i^ii fi}»rrs;^ J?’! I ^r'^1: 

Na''' + «->-Na , Cl“—e->Cl , Cl+Gl-^Ols 

'*l^*!®1 ( discharge potential) -FSl ^TtSflsr '«rtC*f ‘’fltC^CW 
>}>« ftc’n c’ttfe’rtsf « ^T^rsTCBrJi'srf’isi’Ttf^r^T ^Tt?’5trw=r'»it:n 
^^U’f I 

[ ^ (Zn+'^l "S ^Ttcf^’l'f’r «rT^sf (Cd++) ^tT’ff 

’FTrafiRm Titr«rft® I f’fl’Fl 'in 31^*1 ^1 5^151 '« 

f^n I ] 
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4. '®[Tfr5TTC^< r*t^CT» CTCntS^ '=rf*(sr <1 'aritsTHiT «ifTC^ c^ 

( discharge potential) C^f% C>rt 'STT^H ^m^rfC® ftC’T I 

«r7rr5TTj59 oh* soj oh- 'arm, or « oh- or 

«rf^sr .fl’i? Br- >6 or «jTf^si Br” '»rm '«r]Tr^ro ar-rfsT® «i 

C*f^ ^ 3|f^® I 

6. ■^]t?:«fTr®<i r*r^c^ cJitfi5»ilsr, “n^TfJi^Tsr, sijtTfcsrfu^ifjr ?ri ^itsffii^iTsr vs^r^ 
?t^r®ri:«r5r «rt^rsT «nc^ ^Ttcstrsf^r i 

?fT|6!iT5T, sil^rft, ■5FnT^, tS^r, f^rr^pi, 

^T^sT »?Tr^ ^r’j vfjffsftc® ^Tt:5rc«r.^9 "STm i 

6 c^ «rTf^ '3f9^r=!rr?R‘i ’ftrsi wn? 3f:«rr ^'Ssrm «!rtc^ (ti^ 

^Ttc^tT® 'Q 'srjtrsnTS ’rfc? 

-*1*'^® I 'sriTcsrrc®^ ?r?r5T^fjT5F 'srsr c^-c’^rsi 'Biitf*!® s5rT?iif 

=?®5fT!T **fT^n >IC^S '5TIRn*T srjtsrrraa 5trn 'Sf-jtOT^^UfTj 

'srr^srisf’i src<fi i 

■^it(:'!fTre '^pnT? 'sritririj? -^nr? 

1 '®r’5^n«rr^ 

^^^'t'srfii ^ )T:'*ftnF 5pj( 

■•^TIT’fT®; Cu++ + 2e->-Cu , Ag++e->Ag , 

'«riii:»TT$ : Ou-2e->>Cu++ J Ag-e->Ag* 

7 a c^*r -saBW «fTj<l 5T?rc«^, 

(dll aqueous salt bolution) ^I'T’fTrS 

'S «r]Tr=TTi:¥ 'sri/jriBfsr nro’ii ^r*f i 



Pi^NaCl :?^r*T^ 



’fifT^ ^JTCW ^1 WC’tfS'® f\^15 

»!f%^ ^ ^rwf5^ I 

ci^c’tfB® sifk ^«iTv 'sraT® c^itf^^ 

*<Tt^ v^lt C^, '«nn^ iciff&s I 

C^\fiT?F «rt^^ CSlC^lIB^ 

'=rT^^«i <2jf% i *it^ ^t'l^ C^rtf®!^ 

’isft^f^ ^t^c 5 tc^«rc^ ^f|?*r§r ■<n ^®r^c§i- 

(Electro-Positive) «l 

^®11 ?Rr Ciii:^©^ T1 ic®T^C&1-C5TC^1&« ( Electro- 

Negativc) C3i\f%^ I ’rr<T?f'r^ 

^tf% 

( Electro-Chemical Series ) 

^r«f5 ^C51^r:ll-’(C®f5« ■«^1 

^tm I cm cm ^c^f5« TO1 c^f^. 

c^RfS?^ I c*T^^n '2ff^f& ^c^i^cti-c=icnf8^ ^1 

c^itc^i^ wcTffB* ^T3ii m 

( Definition)-*ltf ^1 (^ 

^f^«. ^1 ^C®1^|51 'Slt^lil‘StiiT ^.<<1^? 

'Bi-«rt^^ ^1 < 215*1 

I csrlf^^ nwtijik ^k^iif ^im 

^ C^'*'tC^?l(Electromotivc force) sjTiill f^4? 

5itai 5 ^c« «itaif?( ap^ «i«5t?fr 

W?f (?i apf^ 

^I5lc^ 5®ii 5 ^ ^wtc<5 ^f®s.-nt»rhiri%^ ®itf?( 

51 tc®15siil-C55fk55®l fjlfiW (Electro-Chemical Series) 1 
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?prTf^— 

CS|\c9f^ C^'tCfRr (Electro¬ 
positive) vflTv (Electro-Negative) 

»rrf^ ^1 (series) I C^9\ 

C5i\c9i^ (metal) 

C^fn nt^'® ap^^f It^ *ftNl 

c’tTt^^ (c»P(4i^) c*^m n^'5z^ i ct\c9t^ 

c’fcai C3Ftf^rii5t •sf^^'Tsi 

«r^«^5i fwc^ apsH $t»r I 

^v{ I [ mf^r^ 

nf^f^ wtRi I ] 

<ic'^'®-«rlf ^1 «f§f ^1 

ciR:-sil6« csrtsT 
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v-q^|5^ ^ ':®1%<a.- 

( Unit of Electricity and Electric Current )• 

va^f5 (c.c.) I 

C^T5( «2lf^ C»lC^r® ^5T c.c. 

^9T CTc^fva ^t?[1 «f5r-4t^tc^ ^351 

^^1 m I c^U nf^^rrCt ^"8^ «ff% c^ 

nf^’irr^ '^?i ^T^i toi Tit*ti 1 

t CTC’vra Q nf^^5 ^^if\ f^^n ^ 

<£f^t3^-^tail I C = 5 ^ i^?-^TTO ^1 ^ 

«lTtC*»ffrt?f (Ampere) i ^f|8lt*l 'Al^ ^JTC’^^lT^ 

^1%V«{?[t^ (TICK'S 1^ '««f^P3T I 

nf?^t5C^ (quantity) ^5T1 (Coulomb) I 

(I) «W^’3rfait?[ ( Unit of current strength): 

*001118 nt^T ^f«P^ ^5!1 vii?F 

'«ati;«®l?rr^ (Ampere) I 

(II) ( Unit of quantity of 

electricity ) : C^-'^f^^t*l ( silver nitrate) 

f^Ti m9TT^^5T *001118 511^ ?>?( 

(i|^ (Coulomb) I 
c «rrrc*^?{T^ t c^z^'fs 

^ Q ^z^ :Q = cxt. 

'« :'^5r=«atc"»Rrt?rx c^rc^'s^ 

(ill) ^pJt^ltC® (Faraday): C^t^l ^*<1 ^f^V 

C^ Ff^Ttc^l 511^ ( gram- 

equivalent ) 'e^CiT ^Tj I 

wnatc^ <11^^ I [ cw, 

] 96,500 ^==1 ^mtl^ I 
5—III 
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f sim >rNwl : 

1 ’Tfc^ ’001118 OT f^9!^ 

96,500 „ „ „ M 96,500 X *001118 

®108 OT 


108 >2it^( vii^ ^srt’i-^sTTni:^ ^Rt5[ I '«r<K 


1 (?r-C^t5f 


aR*l <5lt3l-^^Tt?^ (Gram-equivalent) 


iITt^ ^ 1 3|m 

8 m 35-5 m onT^^, 12 ^rr^i 

31’78 OT 23 >5113 C’ltf^’Slt^ 32 5 -iTf^ f^v’F 
[ t5l ^FlT^tC^^ «ft^ ] 


55(*3t^rtTO^ 

( Faraday’s La^vs of Electrolysis ) 

♦ff^Tjtci ^csr ^1 ^f5vf^c«w 


c>i-Wl 1832 

^tf5 •?3{ RTC? I 

(Faraday’s Fist Law of Electro- 


*3535 I 

1 . 

lysis ) t 



TfTt?itre (1791—1867) 


C^T^l 

^<rl ■<F^ 

^ M «Tt t C9T 

5^1 ^tir ^T?1 

wtiin^ «f5m ’Sfcai f^c«K 

^z^^ I v£i^ : 

*Rt9^(Tf^^ (Proportional) \ 



^T=*F C^, fi[C8fU *(?tC<^ W* C^ *ff?^<» 

^tif? ^1 ^T?n W' 4m I m^^tft, W 4m 

^ff ^ ^ Q ^f^^^rtaim 

^9lt«.W'’«:Q /. W^^ZxQ 

[ Z =• f^'®T-i!mn (constant) ] 

ff 1, f 51^ == mitr^iim (c) X c»Tc^'<s it) 

Q = cxf .*. lV=Zxcxf. 

Z vsi^fB 5rm bifH^ 

^ ^*1:^11 Z-ii^ ^9fj f^l%a ^iftc^a f^t%a i 

w Q ^51^ *ffa^T«i OTttn 

'«f^?-f^cafai:«f^ 5(»C5T Wx 'e If a stfB n*ft«l ^ 

*Tf^^ ^f, -^tfl ?tC9I ^3f : TKi oc Q ^5^-^ Tf a oc Q 

Fi = ZiQ W 1^3 = Z2Q . T^^T'n =‘^'- 

fr a ^ a 


( Electro-Chemical Equivalent, E. C. E. ) 

1 m<ts 

1 '»rjt:*4aTa (c) 1 (mc^c'^a (f) ^3 5mm n wi^n^a 
4*113^ *?3i ’TT'^al : 

IV’=ZxQai, lV~Zxcxf [V Z] 

Q = l, C*l, f«l, 

w'^Zx 1 Ti iv^^Zx 1X j, W-Z. 

f^rsj-Tx^ji z-c^ ^9rt ^ 

%C9I^dl-C^^JW (E. C E.) I 

f5»rrm i ^rran i 

m 

wtcniti ^e. 4^ arm 
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C5»i^ ^tc«i6r ^ 

^C9(55c|l-C^fi(^Jt»T (E. C. E.) I 

f^f%9 ’ff^^t ‘1 'srtu^ I 

^f^v?it>rr7{f^5F ‘iiTv 

Tv^jtTRC’f m -sf^t-f ^711 ^711 

irrht^ (AgNOfl) es’T*! *001118 
(HaO) *0000104 m 1 

^%v?T»n7if^^ ^m^=*0000104 

= -001118 m 

^ ^ ^ Wa Za Wa E. C. £3 ’ 

a’fsf 'srt^CST? '5fVv3t>!f^f'ir?p ^«r*!l’T ^t pr ^ wh 

<fr^ >if^3 'srr^icsr*: >it^^ 'srr^ics?^ 

2 . 3 jaf ( Faraday’s Second Law of Elec¬ 

trolysis ); 

5l^5it?i wz,^ f^f5« «il?r5i ^i'\kz,^^ 

^kTi 

^f^iff^c?igc«| f^f«g nf^^iTcn^ eg 
'Bitg^ gi 

g*gl gtg g'jtgTc^g ’;53f 1 

^^teg «fgt*r gfggl ^^'\ gtg eg, 

«f^«, ^sfsitgi =ra ^5rt?rf^^ ^jt^cgs^i «itsi 4 

^ng m^teso (H 2 O), gs^irg (CuSOJ agg, 9tf^^ 
(fused) fg5i^ e^tgif^ (AgCl) vgg^ egtf^gtg cgggt^^ 
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Tl 

(NaCl) 

^JTI ^*«fK m ♦ff5^«l ^w ♦tt'efi 

f^5!^T?r, 'S c?Ptf^J| (Hg, Og, Cu, Ag, Na 


H, Oo 

r\ 




ls-1 


HgO 


4- 




Cu O 2 A 9 C !2 Na CI 2 

fH ^ 


07 




CUSO 4 

5^tr sfitsAgCI s^-SNaCI 


HsIPITt^T fsT'fjT 


vllTs cig) , 5lfw m 1 '5fT^l 

^9{tafc^ 

8, 31-8, 108, 23 35 5 m I 

'Q ^"<T3PC^ 1, 8, 31*8, 

108, 23 35*5. 

wl El 'Q Eg 4*rtC‘f? 

Wi itrsf ^ Wa -stN C5(>f5^^ ^(fT< ^1 ’SjarTff^tft s 

( oi^«T Tl [ Chemical 

Equivalent ] '«n5?’1tC^ ! ) Wa oc Ej Wg «: Eg 

Wi^Ei 

Wo Eo" 
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^ 3S|ST^«iTl 

( Combined formula of the two laws ) 

^ai Woec.t. ^ «re}>itft; WocE, 

; W oc E.c.e. 

(Proportionality constant) 

F 

c.t 511 = F, ^t5l 5^C9i w=E, 

«r*JK wF==ct, 

F-C^ ^9|1 5H I 


( Relation between chemical equivalent and 
Electro-chemical equivalent ): 


"lai : 


Wi=QxZ 

W2 =QxZ 



W, 

Wa 


^1 

^2 


vn^'s ^ : 


W^_E| 

Wa Ea 






Wi 




w 



i 


?1 

Ea 


^2 


t5tf Wa i(r^ 5^1 Ea^l 

Za=‘0000104 vsrr^ () i 

? 1 - .-. z, = El X-0000104^ 




1 -0000104 


»rt'(t?i*r®tr«5 ^5 z=E X -0000104 vstt^ 



c^u ♦f^rtc^^r— 

^%«,-?t»rrf-0000104 ^nn 
E C. E. = C. E.X *0000104 5{t^ 

[ 1-008 

Z = Ex 0000104/1008 ] 

S (1) 

ZAg = EAgX 0000104 -5tt^ 

= 108 X *0000104 = *001118 ^ 

: Zo = 8 X 0000104 «srr^= 0000832 imr 
Zcu = 31-8 X -0000104 -0003298 ^T^», 

ZMg = 12x 0000104 m^=*000125 


^3t=glTO <® 

( Faraday and Equivalent weight ) 

1 W -0000104 ^tsy 

viiTv 1 = 96,500 f 91^ 

= 0000104 X 96,500 

= 1 '5jr5( Ha = '5^It*v’f'5'R I 

Jfirgti'® <i)^^ <r?ii 

c»r<n mir; 

1^1^ ^f%«, ^^ysytf <*rf^ <5fm- 

( Gram-equivalent) ^1 ^ I 

: 1 ¥jr?lTC^ 5T5!t^^1 C»(tf^T|t^ CIFt?t^®, ^<1111 

'S ^91 (NaCl, CUSO4, HgO ) (TTff^^H cSFtf^^, ^*ft?r, 
'« (Na, Clg, Cu, Hg 'flTv Og) 

W3FC^ 23, 35 - 5 , 31-8, 1 8 I 
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( Charge on Gram Ion ) 

'9^ >SfTV <2f^Ft*r ^^1 9W{Z^ ^1 ^ 

^m\ (SJtsi-WtfeCT TOtt^ 6*03x10® 3 , 

^JtCWtC5t?r *r?’«fJ1 (Avogadro’s Number) l 
artsi ^iRt^ c»itf^^ 'e 

1 >srm, i623 ^ 40 1 1 

^1 16 ^ 23 {?ltf^^|5l ^1 40 

^nsTf»f^|tC5( 6’03 x 10®® TOtt I 

c£i^f& t(f?i?i1 ^?itgi 'stto^ 

f^<?r ??[ i T5t# 

I ^<T*n 

-St^ ^ncsi<l I ciftf^s( (C1-), 

C^lTf^^tsi (Na'") ^^Tff(f I 

(0=*), ^n?Rsif>[?it^(Mg++), (Ca++), m ^^1 

(Al+^+) ^1 (Fe+++) 

f^iT I 


^31 m 96,500 (1) W]HtL<5 

nRvit*! vil^ 

Util'S Wtf^ C^ : 


m 


cmm 


^\^ '«{Rici{^ Ft#=w ^5fjnc^^ 5i#x c^t^j^i 


= 1 5PJt^R^xc?It^^ 


= 96,500 fsi^xc^lt^r^ 



(TTt'sn^ 5t^ 


(Na+) (23 mT{) ! 

(Cl") (35'5 4t^) 
'5fTT:U%t^l (NHJ) (18 5rt^) 

■ 

1 ^imc^ = 96,500 

»» ti • )» 

H « « 

(Mg++) (24 ^rr^i) 

2 

2 ^it^TC^ = 2 X 96,500 

(Cu+-")(63 5 5ft5() 

2 

11 1> 

UT5lf>!U^ (Ca++) (40 

2 

It »» 

>Tr^C¥t (SO;') (96 itt^l) 

2 

1' 1> 

'srif51pI%T^ (Al-^^^) 



(27 5tt^) 

C^fk^ (Fe+++) 

3 

3 = 3 X 96,500 

• 

(56 >str^) 

3 

>1 »> 

iPO."'-) (q5 

3 1 

•« •« 


( Unit of Ionic Charge ) 

1 f^'-s 1(, 

v<^-sr;^ I'OOS 5^^ ) M# 96,500 I 

■^tf^ c^l, c^-c^t=l ntc^tc^c;^ 6 03x10®® 

I 

3ff3f ^iJc^fWST '1fl311'55 >J^«fJ1 

„ _96^500_ 

6 08xl0»« ^ 

-1 601x10“^* 

vH^fS ^ttC^TC^^K '»rt^^ 1‘601X 10"'® 51^ 

5fC^ I tut 'STT^ffl^ ^1 i 

1601x10"'® WI ^tt 

(e) t?f^^ ^"^1 I 
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<f '9 





( Theory of Electrolytic or Ionic Dissociation ) 


v 

C^U *ftl«t1 f|5T ^ I ^f^Wr^C¥(n*1 . 

( Arrhenius ) ^ *(^t5 *fr^ 



1887 ^1 

I vsi^ 

%?rlwrrw '®’ci 

f«Wtf^CT»l»f ( Electrolytic or 

Ionic Dissociation) 5{tC‘s( 

I «r^tc*rs 

*ic^ 


'S «2t^(»rj^ '«nc5!wr$ ^ I 


W^*T ^5’^T?1: 


1. ’^Jtf^, 'Q TO Tl ^fsT^ ( fused ) 'ST^t^r 

♦ffi(«r5 ^ 1 vAiS^t T5t^ ^1 'if^C^? 

cTrs( «f=?tn ’it^ ^11 

^t<ft?f1^ CTR ^5^=1? TOf ^1 51^*1 f? 

511,—f*ic^ 'smiiiwin ^1 I 's 

'»r-f^^ C^\5t HfaRtl ( reversible reaction ) 

1 HCl, NaOH, CuSO^ NaCl— 

vSTv Tl *f^tr<?r ^<0 *1^1 

TO I 

m : HCl^H-^+Cr , NaOH^Na*+OH- 
Cus 04 ^Cu++ + so: f NaCl;?±Na+ + Cl' 

[m»ft^*r5 tK »i"^< <«nc^ i j 




2. c^t^r ♦(«tN f% ♦ff^mc‘1 's ^ 'arm ^rs 

^t?1 ( electrolyte ) (i)SC 

(ii) af55i:«t?r (dilution), (iv) 

^ftig 

>ftt^ dijx (?iTl%rr^ (HCl, NaOH, NaCl ) 

•*pt^ ^8 5i^c«tii 2ft^ i 

^1 c^ CT't’t ^t3it? '«rt?^?iic^ 

T9 ( Strong Electrolyte ) 9^1 

T9 I 

T9 ^5!1 ^9 ^ Weak Electrolyte) I 

ClFHtl^ 

! 

I SCSI'S ^1 

fnt^ I ’®tt, «1 ^1 ^t<1 ^i\\ 

'^f^-fe|t^C5|^ ^t3l1 *it€m (con¬ 
ductivity ) ‘nt9 ! 

CTO '«i^*f ^ra sn i 

’fC^f5^ Ff«^r f^C¥ ^TTR^ T9 vfla* 

Ci<c«ff5^ TOi^ cafC’tflJ^ ’fc^fB'® fwc<F «rrfa^ 

T9 I >!*v’^c 4 >5lf*l a1 Tf99\ 

TO^i T%9\ n«ft<=f®fta ^fan^ t9 \ 

faf?rl 'siTroa »ic^ ^c?f 

facsff^^ Tt9[\ TZ9 v^a*N 'siTO 's '»rfaf^i 

9191 ^9 99^1 (equilibrium) '« ^{%V[facSR*i f^1 

9KW I 
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i8'c 0*1 ir^jt^ ®^c«j ^jtft®, '« 9(^c«l?r 

f^t^i^srtail 


ft 


■t^Kfnv 

marl 



1 


HOI 

92 


HNOa 

92 


Hj804 

58 


HsPO* 

27 


HaCO, 

0*17 


ncN 

0 01 


H,S 

1 0‘ii7 

1 



' 


KOH 

S9 

C^rf^TTai 

NaOH 

84 


NHiOH 

1 a 


Ba(0H)2 

92 

S1^«I 



csjtf^fm cipnit^'s 

NaCl 

84 

«frtc>:ff^?itai 

NH4OI 

85 

fniT«T?r 

AgNOa 

81 

fkKW CSPtUt^^ 

ZnCla 

73 

1 

CuSO* 

1 

i 

40 
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t%«!% • 

( Determination of Chemical Equivalent ) 

^u\ ^C5i 

wtf ^: 


-0000104 


'ar<T<^, Z = E X -0000104 'sf^Tl E = .- 


Z 

0000104 ’ 


I,\ P =<*000104^, , > P. _ •00U18_ 

®«rt«*l. (i) Eh (Jg-QQJO^ . ( ) EAg -OOQQJO^ 

,„, „_'0000829_„ I , -0003298 „ 

--0000104 ^“--0000104 = ^^^^ 


^»ttC!ra ( Eq. wt of Copper ) I 

(1) ( Voltameter ) f^T? 

I i2(C^t^»r I 

51-6 vfi^-s C^1^1 

I 9?p '«rTc’t ^nc^T 5 

vil^N 'S^i( 51^ I vii^W 

3?4r'l ^tf^^ll I 

(Ammeter) m i 

m ^^^tc'4 ’I'fm i 

vfC'Q^ ^im 'e^;t=W m 
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nf^>iT‘i=c '»rm'^^, wt c^rc^'S 

^ ’ai?(^t?l, W=Z. C f 

'ST'^TTl Z = ~ , [ V Z = ] 

C»tf 

^•001^104 

w 

”c.tx-0006i04 





(ii) 'e Tl 

33^1 m I ^7tc«[tm*t ^ fifsiwr? *fT^ 373^3 

f3c?l^‘l I ^f^iff^c?t3^«nj ^cit 'e TO ^TO '« 

^]TC<J{TC^3 St^^l ^*\n 'S 



I % 

I : 

^Ttz:^i1i^ >ew;t _ 

'ew^ f^wrSi ^9!jrv^ 

Wa EAg 
^jn^=i07 88, 

^1 i 


Ecu = EAgX-j ' 
Wg 


• V • 

( Practical application of Electrolysis ) 

(i) ’®f®«.-(;9f’1il ^1 ( Electroplating ) % 

^fvs ^W\ 5F^t^ «rsr ^Tv ^®T9I C^t5>'1, ^T3(1 

f^f^>!*r3l, m, f^C^ST, ClFtf^t?r 
^T^1 ( r.?rfB*v ) 1 C^^S[ 

»'^rf^§Tc^ Ti 

<:HC^ff5'« 

vii^^ C^-*|ifT< 

Vi] ^(tei’f cwem C>I 
’IWfslC^ (BT«R 

'«IITWT® ^1 ‘iciffS^ 

irs^c’f i c^-nwT<^ 

C?{ ^ ^ ^ C^ ^ ?li C*f 
(Electrolyte) ^ff«^-{7Tn5T 

^ I ^ '^T>n, f5:;( ?1 c»lt^ *^C3I <2JC^*f C?'e^ ^3? 'aUft^rt^iSC’l 

^*(Tf ’(T^, 2r^*RiC*f 'ilT'. 

fijsT ?ri csm^ ntai i cs^t^ <3!tc9ic<iii ^ w 
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'Q (Cuso^) to , c9rf?t< 

^9J fB^ ^Jtlilt^ vATn ^)Tc«n^ ^ 
CIFTilt^^ (SnClg) I 

(Ii) ( Electro-typing ) ? C^ ^tC5 ^1 

a^ ^TtC«tTW«t ^t3^1 ^al ’ll I’F 

^1 ^Tv ’ft^^t^ ^'®tt^i to 

^^5 I ^nca I 

(111) ( Extraction ot Metal ): 

<si^^ »<t^ «f^T^ ^’ft’st I c’rrf^^T^r, 

^ai I 

(iv) «ft^ ^fac»tt«rsi ( PuriHcation of Metal ) : C»!T=l1, 

ai'TI, '^W ^^Jtf? I 



'«(iirRt wn 'ii^N *^1^ ’it^ 

3T’l«l I '®(TTC^t^, ^’(t^ ^JtC«(T^ 

(CuSO^) TO’RC^ ’IJ^^Ta I 



(v) <fii^f% ( Manafacture of 

chemical compounds ) : C3FtC^^, 0*11^1, C^ltf^^lt'si 

(iv) Rc?(^«l ( Chemical analysis ) l 

f^c^rs7=i 

( Decomposition and Dissociation ) 

^1 ( Decomposition ) s 

c^ f^fe^rtfi ^ ^?|8T 

( reversible ) 

( one sided ) C^-firf^t5I 

^1 i7l—f^f^tc^ ^1 ^ 

^1 I 

Tl "f?! 5f1 I 


2KC103 

2 KC 1 

+ 

30 * 

♦l^lfjl^TSf CJTK^ 




NH4NO3 = 

N20 

+ 

' 2H2O 

'srjTCSfTfJT^Tsi 



^ 9 ! 


^ fec^f^=|J»*tsS ( Dissociation ) 
f^rTlTO f^C>!T|j^i:71-f5T f^fsFTlI 1 c^ 

III—6 
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fert^ (Thermal Dissociation)? 

c^tsi ♦iwKftfirfe ^ 5 i *nrtic< 

'^f?*t'5 ^ «tf%^ m'i m 

3^5T®1 ( equilibrium ) 

-^sftsif^fir f^fai^ ^s %®5i ^ ’fisi 

^111 ^t?r 1 ! 

'«iJtC^Tfi{^n C^T^rt® vii^fB ’fwt'^ I ^tC3i 

^51 '5(TtC5lTf^?^| ^e ftf'c^tcjprfw 

I f^l %T5T ^-'STl ■sitcai^ ^ ^tlT^ fulfil® 

Ttial ^ijpfi ( white fumes ) 

‘^lA I T'{1 : 

NH^Cl^^i^NHa + HCl 

: 

^r<i ^f’l 

PC^^PCls+Cia CaC 03 ;?±Ca 0 -fC 02 Ig ^ l + I 

>»t751 

^ ( Ionic or Electro¬ 
lytic Dissociation ) % ^1 ®f®e,-fe?^Sl 

^ '®rt?w 

I : 

H 3 O H+ + OH- , NaCl Na^-+Cl- 
(NH 4 ) 2 S 04 2 NHl + SOi , A 1 (N 03)3 5=^ Ar+^+SNOg 
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f^?3rt«R feifsrs^ 

( Thermal dissociation ) ( lomc dissociation ) 


1. f^C?T«PC5f?I WV 

?5®tn (SlC^wsT 4«^irn 

n?t<C’F :??t'§'5 Tl 
^nr «rciit«R «tt^ i 

2. f^ar«fc*iir ffm 

^tff< I 

3. f^r’?c«r 

'«r^ ^1 (diffusion) 

'!5’?ri cWtu (physical 

means) I 

3rc<fT *T«f'5l ( oquilihrium ) ^*rt^ 

1 

5. 

ntffc^sr c-Ft^ 

^zw >rcT’«r*r*T(f^'5 

f^fapjTi »r«^< ^r?f I 


1 . ^ 

^ ^w^c^Tsii^c^a 

2 f^c«twc5Tfl ^C9r 

c5i')5i ^1 ^i i?r^ 

’t#'® I 

3. flCHTWCH §^*r3 

^?I1 5)1 I 

4. '5rR% 1^r«f5i f<ffajiiit¥ 
^^nnr<F 

Hsrsj «rrc=^ i 

u. fap^r^ ^<^*15 

'«)R*r csr't?i«c*t ^1 
*r?r< 

^j55f <sftTr!( ir^sr ^rarsl 

’FCIl I 


Questions to be discussed 

1. Define electrolysis, electrolyte, anion, anode, cation and 
cathode. Draw a neat sketch of a voltameter wich copper sulphate 
and explain the above terms. What is the difference between Ion 
and Atom and gram Ion and gram Atom ? Why some electrolytes 
are called strong electrolytes and other weak ? Give examples. 
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2. Aftjpr carrying on electrolysis for some time if the positive 
and negative electrodes of a voltameter are connected in reveise 
order with the positive and negative ends of a battery, what 
would Jie the changes ? Explain such changes involved in the 
elcctrol>8is of CuSO* solution. 

[ *!C!p 

•fCSflBw i \ 

3. Define Ampere, Coulomb and Faiaday and explain how 
they aie related to each other. How much hydrogen is produced 
by the passage of 1 Coulomb and 1 Faraday of electricity 
respectively ? 

4. Define Faraday’s first law of electrohsis. How can the 
electin-chemical equivalent be calculated from the first law ^ 

How much copper will be deposited by passing *5 amperes of 
#'lectiKity for one liour. 

[ : Q=( X < = •') X 6(1 X 60=1800 

1 96r>oo nwK t 

96,r)O0 Cu 31 R 

1800,. „ „ „ Xl80(l=-593<2}tar Cu 

90,1)00 

0 Define Faiaday’s laws of electrolysis How many units 
of Faraday or Coulomb would be lequired to liberate 1000 gianis 
of copper during the electrolysis of copper sulplate solution 7 
[ Equivalent weight of Cu=31 8 ] 

[ ; 1 31’8 «si[3r Cu ^^*19 i lOOO <21^ 

¥f9C9 9 ( 1 i= 96,500 ) ] 

6. Explain the process of electrolysis of a solution of NaOE. 
How ammonium chloride and aluminium sulphate dissociate ? 
Calculate the charges on these ions in terms of coulombs. How 
many amperes of current would be required to produce 10 grams 
of Na in an hour from a solution of NaOl 7 
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[ ; pr=2xcxi=2;x60x60 

^=Na-'a? 

= Na-vfl^ ^?im^X^ftc^C«fC*fil 

= 23 X *0000104 JEJtsT 

10=23 X *0000104 X 60 X 60 xc .*. c=^?] 

Define electro-chemical equivalent. Explain the connection 
between electro-chemical equivalent and chemical equivalent. Can 
you deteimine chemical equivalent of an element from this 
relation ^ By passing 6 amperes of current for 10 minutes 4 gm. 
of Ag is produced. What is the electro-chemical equivalent of Ag ? 

W=Zct ^ Z=W/ct= ^ / • =*001118 Jw) 

\ 6>a0x60 / 

8. Define Faraday’s 2 ad law of electiolypis How would ’,ou 
deduce the formula of electio-chenucal ec^uivalent by the applica¬ 
tion of the 2nd law ^ 

Find tlie electio-chemical equivalent of silver and oxygen 
(At wt. of Ag = l(l8,0=16) 

Electro-chemical equivalent of n = *00i)0101 gm 

: Ag-^ ^^Tl^^=^EAgX *0000104 = *0011282 gm. 

O „ ,, ,, =Eo X *0000104= 0000832 gm. 

9. Chemical equivalent of Zn, A1 and Fe are 32*5, 9 and 28 
respectively. What would be their electro-chemical equivalents ? 

f Zn = *OO0338 . Al = *0000936 , Fti=*O00291 ] 

10. What would be the process of electrolysis and what 
amount of metals would be liberated from the following solutions 
by passing one Faraday of electricity ? 

(i) CufiO* solution with copper electrodes i 

(ii) OuRO* solution with platinum electrodes , 

(ill) NaCl solution with platinum electrodes . 

(iv) Fused NaCl with platinum electrodes , 

(v) Very dilute NaCl solution with platinum electrodes. 
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(vi) When are equivalent: amount of ions deposited as a 
result of electrolysis ? 

[ : (i) Wtc^ttc^ ’ttC? 31’8 «stt^ Cu 

31’8 CuSO* 

31‘8 «s!t^ 'siTtCsJtc^ 31 8 'Slt^ ^'9 , (u^ 31 8 

Cu 8 ‘Sttsr Os , 

Oil) NaOl^Na-^ + Cl- , 2Na+2HOH->2NaOH^-Ha ; 

.*. 40 <srrar NaOH 1 <2tt>r Ha I 

(iv) 23 >stm Na '« 35 5 -stt^ Cl a I (v) 1 

( ^tc<rt®) 38 *srtsr {®iifc*Ft® ) i 

11. How many grams of Cu, Na, Hs, Oj, Ag and Cl would 
be produced by passing one Faraday of electricity through CuSO*, 
NaOH, HgO, molten NaCl, and molten AgCl respectively. 

[ A71S. ] 

12. How would you purify Cu and Ag by electiohsis ? How 
many Faraday of electricity would be required to pnrify 1000 gms 
of impure Cu and 1000 gms of impure Ag ? 

[ GuSO* , Cu Cu 

, 5PTtC«rt® Cu-*tj^ , Cu "SITlCSFt® Cu 

^^11 CuSO* iriJM CuSO* af<*l Cu 

«tlCT I Ag f^C"tf«{C5l« «£fC^f«F5r AgNOg 

Ag . ^lTC’4t^ Ag. 

31'8»slt^ Cu 1 ’FTTili’C'5 , .'. 1000 -sim Cu 

1000/31*8 ^tC® » EAg = 108 ] 

13. How a copper vessel is electroplated by silver and an iron 
vessel by copper ? In describing the process draw a neat sketch 
of a voltmeter. Ions of thioe elements carry 96,500, 193,000 and 
289,500 coulombs of electricity respectively. What are the 
valencies of these elements ? 

[ : (i) ^*11^ AgNOa: ^Ttc«ri® 

•ftai, (li) ®iTtc*rt® : CuSO* i ^Ttc»nw *11® \ ] 

14. Define and explain Arrhenious theory of ionic dissociation. 
What are weak and strong electrolytes ? 
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15. How much copper would be liberated by the jpasaage of 
2 amperes current for 16 min. 6 sec. through a solution of copper 
sulphate ? 

96,500 31 8 ^ i 

Tr=.^.c i =Zx2x{16x60+5) 

Zcu=EcuX ■0000104 = 31*8 x‘0000104 'Sttar 
F=318 x 0o001O4x2x( 16x60+5) 

16. In two different cells containing copper sulphate and 
silver nitrate solutions lospectively equal amount of cunent is 
passed tor an equal interval of time to produce *106 gm of copper 
and *3597 gm of silver respectively (i) Calculate chemical 
equivalent of silver. Eq. wt of copper is 31*8 (ii) What amount 
of silvei would be obtained by passing 2 amp. current in silver 

nitrate sol. for 20 mins ? 

.*. Ag-^? ?stft^^=318x ?^^^^^J = 107*9 

(ii) Tr= if ch=ifx2x20x60 
ZAg- EAgX 0000104 OOU0104 

.*. T7=1U7 9x*0000104 X2x20x60=1*404 «slt»| ] 

17 What are the elements liberated by passing same amount 
of current through acidulated water, copper sulphate and silver 
nitrate solution ^ What would be the amount of such elements 
liberated ? [ 10 c c. of hydrogen is liberated at N.T.P. , At wt 

of Ou=63‘6 ] 

[ : N. T. RC^® 10 cc. Ha = l0x 00009 = *0009 

'e^_Eo 

H.*£i-a '«w*i Eh 

Cu-*g^ ^qR_Ecu 
0-»«^ Eo 


O-"®! 0072 <51151 


C.<«^'8^5l=^~X 0U<2*«1^ 
8 
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18. In a cell fitted with platinum electrodes 0*5 amp. current 
is passed for 23 mm. through copper sulphate solution. At. wt. 
of Cu IS 63’6. 

(i) iNThat amount of copper would be liberated ? 

(ii) How much oxygen in c c. would be produced at 27’0 and 
700 m.m. pressure ? 

(i) w=Zct , ^=f;x'0000104 

ir = -^-X'0000104 ^t^rf V E= 1 

2 L Valency J 

nn p 

W= -X 0000104 xo ")X 2(tx 60 -Stfsr 
= *1977 


Ecu 


0 'OW^=']977x - ° 'S.'is) 

^ O I o 


= 0427 

N. T. P cs 'J5fT^'«sr = 22 4 

32 40iT 5i^f>rc«FC*T^'5rr«^^f = 22 4 

0427 ■sffsr ^ y 0427 c c 


---34*79 ec. 

27"0 ^fC*r « 7n0 m m. & C*r 34 79 c c. ?fif 

Y c c : 


V- 


34 79x760 x3fM 
700x273 ’ 


19. What ciiuent will dep.i-it 0118 gra of silver per minute 

[ Ans F, ampeie 3 

20. A solution of a salt of a metal of atomic weight 112 was 

flectrolysed for If) minutes with a current of 1 5 amperes The 
weight c* the metal deposited was *783 gms Find the valency of 
the metal. [ Ans. 2 ] 
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21. Calculate the volume of the electrolytic gas,( at N. T. P.) 

and weight of copper deposited when a current of 0 1 ampere m 
passed for 45 minutes thiough a voltameter containing acidulated 
water and one containing copper sulphate solution wiih copper 
electrodes. [ Am, 47*22 c c., *0891 gm. ] 

22. In the light of the Ionic theoiv : 

(a) Define the terms acid and acid salt : 

(b) Show what happens when a strong acid is neutralised 
with strong base. 

(c) Explain the process of eiectiolysia of dilute sulphuric acid. 

[ II S Exam i9C2 ] 

23 State and illustrate Faraday’s, laws of electrolysis. 
Deduce from these laws («) the detinition of electro-chemical 
equivalent and (/O tlie relationship between electro-chemical and 
chemical equivalent. {IL S Exam. {Com%^.) Z^y^?] 

24. Deiino the terms, electrolysis and ions , illustrate How 
do the lona of an element differ from its atoms ? 

A cuirent of 2 amperes was passed through a N'lU solution of 
copper sulphate for IG minutes and 5 seconds Calculate the 
amount ot copper deposited on the cathode. 96500 coulombs 
liberate 31 S gm ot copper 

What will be the effects when the same current is jrassed (i) 
tbrorgh a N/5 solution of copper sulphate for the same time and 
(ii) through a N/10 solution of the same substance for 32 
minutes and 10 seconds ? [ H S Exam. 1003 ] 

25 (a) Starting from puie metallic copper *how would you 
determine equivalent weight ^ Give experimental details and 
method of calculation. 

{h) 0 3975 gm of copper oxide was heated in a current of pure 

and dry hydrogen till completely reduced and the gaseous pioduct 
was passed thiough a tube containing fused calcium chlonde 
previously weighed. The gam in weight of the latter was 0*09 gm. 
Calculate the equivalent weight of copper. [At. wt. of Ou==63‘5] 
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(c) The veight of copper deposited from a solution of copper 
sulphate by a uniform current of 0'25 ampere flowing for one hour 
IS 0 295 gm Find the equivalent weight of copper. 

( 1 Fa?aday = 96500 coulombs ) [ H. S. Exam., 1964 ] 

26. How would you combine the two laws of Faraday and 
then define “Farada>” ? How many Faradays of electricity will 
be required to produce 30 gms of oxygen ? 

27. State the laws of electrohsis. How would you define 
elettro-chemical equivalent ? How would you relate with it the 
chemical equivalent ? How would you measure E C E. 7 If you 
measure G. E. in similar terms, what is it called ? 

28. Define decomposition and dissociation What do ^ou 
understand by thermal'dissociation and ionic dissociation ? Give 
examples. Compare these two types of dissociation. 

29. A solution of sodium chloiide can conduct elecbiic current 
but a solution of cane sugar cannot. Give reasons for this 
anomaly. 

State and explain Faraday^s Laws of electrolj sis. 

What do you understand by ‘eloctio-chemical equivalent’ of an 
element and ‘a Faraday’ ? Illustrate. 


[ H. S Exam, (comp) l')64] 
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wnfyjJB 3 c^yf ?r) 


sisrj^jf 'STTl^nr^fsi^^t'Q «rTtf^3: -s}^ -^tf^c^sr 

.fl^ '^Ttf>i¥ r<c»(? c^^'*i I 5f«n^cn ^^tCTf^ srtsr c^'S^i 
[oil of vitriol] I f^p-^ ■srrft^® n'rT'ffS fjp f?«tn ^15^ c»r.J”5rr^ 'srit^r- 

C^ ’Tf’Sfl 5T1 I 

j|^a(«!f5f 'BTTffJire^ cell ^n*f t f^f^r ^r^=r 

“'®nt^v5 C>I^Tf^'SHiTJF ■nfr-?!, Jlt?l5pt:<l?r 

*itr^, c^BT ■?$ ’pr<jc® 

jf*v"^r4¥151^ ^31^ ‘fsf 3rl Tf^ i” 

^-51 j??ri 

^ffjirsil 51^*1 ’It’l I **!’«?) C3r» 

^7tf3i;5 r'n<'s[t?l 5115^ 'sff'^ i 

f?®tift -2(31 h '-^r^sr o’!! '»r]itJtc\s \ 

c^f% 1884 «f3ftft^ c^, 'sriffiii®'® ’sr^rfjic^s? i 

t^trs «rsrtfn« c?, «?f'® 'sr^rJir^r^r <!rf:^ 3^1 1 c»i, 

'®TJtf3i® 3 iiii[^^ 'srf^rBg’ai '5rc“t C3i\f9i^ n^ft^f >3^^ ifl^ 

’sriifjire^f irt fii^< ^r41 f'Bs.sh 

I f-fs c^f '6 '»(5rt9 f3!®t3ft 

STS^^’ '5I3F*I -SPHST I 

cv ’rrw^r cw. •€ ’sptn^ 3f?®i ’t3;-»fr5i<[ 'sr^t'^ 

’SFf^'? «f*tf3r^ 'BTitfJitF-it 4?»[f3i'5 i 1888 liltr^ f?®t3fi 

*Trtf^n ^iTfJi:®^ >1^®! ftf^i c^. 'Sfirf*!® c^it ‘i'ft< 311^^ 3 ir«n 

^^sfTsr ?T^r®rr«f3T [ replaced ] 3p<!l Tfl^i 1 

'srrtfJit®^ 3i"<j*f«t?:’r 1 i867 Ifgtc^ f’lwt’ft 

'srf^i:5fsr^t3| 'BritfJTfvF^ 3r^®1 ^i^sii ^c?isr 1 va^ ji^®i '6l3tf^llv5^ 

(Ionic concept) <11 ^’’5 (water-ion 

theory ) ^rfCJi 1 'srr?irffj^«iTC>i^ «rrtf*!ro?f 



92 

f’jra?*! ^^1 sf” 1 >if«rm®ti:^ «ntfif®'« '8rt*i5?’«r >i«®l ’ft^i 

fe^ri-fiirafs'i 5f]t*fj'( i 'srjTfJ!® '6 «ptc?r?r ■^r»i^i5 ’art^fs?^ »r^®1 i 'ST^l 

^>Tm *jtri ^tsfi i 'arnf^i®. 's m<i'r^*i *!s®i 

'<J'Q I 


^v®! c^i-c^c^r csff^tT’fif-c^t’tr 

’^rcw ^^SIT^IC^ 5it5f-<c< 

I m ^! HCi, HNOs, H 2 SO 4 t^jrfw 1 
^V5\ ^1 ; 

«lTtf^^ { Acid ) S ^tt?r ®^C«1 

^r:ii m^ ^?r 1 

HCl ^ H+ + CI- , HaS04 ^ 2H+4-SOi 

( Base ) % C?i-C^9t fetfip^ ^^1 

^7t5rr?[iif{j:«i (OH') 

Ml 

^ C^5T ( base ) ^511 ^ I ^<TS ^^Z^ 

(OH") Ci(C^fS« 'SfT^iT^fiCn I 

NaOH-»Na+ + OH- , Ca(OH )2 Ca++ + 20H- 

^Itf^ 'Q ( Strength of acid and 

base ): '»rjtf^® ^T ?1 ^Z^ 'STT^sf- 

^t?1 ^t^1 Tl ^3i1 m I 

?t^C^TCFff<^ '5TJtf»iU5^ (HCl) ^13) iJj^fB (H) 

(HCl) TO 

^Trf>r^ (H 3 PO 4 )->ii?r cr ^['6 c^j^tTOBi i 

^'1Vc 5TC3F1R(T 'surf^^ (HCl) '=(TTf5lC^?l (H3PO4) C5Z^ 
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«Utf*r5 ( Strong acid ) S W^*l ^f%«. 

^rtat? ^ (H+) 

^ ^RT cmt i hci, H 2 SO 4 , HNO 3 

'Bfltf^^ I ^T9«l, 'SitI 

(HCN), (H2CO3 ), 

'«rnf^^ (CH3COOH) ^^Ttf*f 

(H*) I t 5 t^l '«fnf^^ I 

(H3PO4) '2ff^’?mc^rr’fT ^tsT^irw (H) '«rrr^ 1 

^i^ci5Kw?r 'sj'rg^T (H+)-^r’f ^?r?i f^rcsT’^'i ^’^ 1 

^5T« I 

^Itfif® ( Weak acid ) % Wm 

^ sitaPP <H+j 

c^t^ C>i? 

(Strong base) S C^ ^%e-f^C51- 

«itiat?[ (OH'j ^ii( 

(.■31^ ^t?l €1i3 I 

( NaOH 'e KOH ) vii^R'^ ^ 3 f l 

'^n ( Weak base ) % C^ 

m 3 itai?r (OH-) •sii«^ 

I 

(NH4OH ) T^m 

I ^m^ 'S '«^]1^3;f^Rf^^m [ FeiOH)3 '«= 

AKOHja] ^1^'e ’ft^^ 1 ^1^*1, (OH ) 

t5 I 
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^ ( Neutralisation ) 

(i) '« ^PtC?(?r 

m *\'« wm i 

f 4 f 3 F?lT< ^1 C^U 511 I 

i Na0H+HCI = NaCH-H20 

(ii) <£f*f»lC5Rf ^t^^tlET 5f?!a51 ( Ionic defination of neutra¬ 
lisation ) s 's fsifas^ ^ftcs^ 

(H+) ^tc^?r «it?rsr 

<OH-) ^ '2r«t3i ^^(HsO) 

>\m ^r^c^tc^5( (H^) '«{n^ (OH‘) 

’ICSf ^rm\ ^^TtT(1 ^5! '51^ I 

'BfH ^1 '®rf^f<iiF n5r:5rc^^ (H+) 

(OH") 5(1 ^f^ 9 l ^1 ^K^'< 5(1 I 

<2f-r^5( f^^iTK f^fel v£,^«Ti:^ ; 

H+ + Cl“ + Na" + OH- ;;± Na+ + Cr-f HgO 

-e ^C5ia f^cgf’ic*! c^-^m >(^(4 ^8 

>(5(sr ^3(1 ’TVR I ^T^, ^4*1 8 m ^^ffl ^f5^ 

(neutral) ^1 af»f5i nfft'jf I '5(^'«lf.f-f^'®(C^ 31 ^’n 

OH" I 'S (RC?ffS« "arnw 

^1 'VTC<1^ '2(^T»r 5(1 I 

(2t«t*i5( fm] ^%r^us 'sinf^c^^ 

(H+) ^Tc^?( (OH') 

^ 5 fl^'«(tI ^^ 1 : H++OH"->HaO 


(2f-‘r5(;{; 'sritf^r^+^R 


+ 

^51 

NaOH 

^Na+ 

+ 

OH" 

+ 

+ 


+ 

HCl 

r^cr 

+ 

H+ 


n 


11 


NaCl 


HaO 
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NaOH Na"*" '« OH'-^C’t 

H"" « Cl- ^sf I Na+ '6 Cr 

^1 NaCI '®( 5 fr'!, '« OH" ^^^{1 HgO 

^C?I I «f-p5R 1W?|1 >r^< 11+ 

OH' =n '«rjtf>i^ ^1 m\*\ *ft^ sii i 

«Wf^ ^Tc^ I 

^t?f-5ltr4^«1 (Basicity of Acid): 

^31^51 ^tai 

'^n^ 5iPi^i -s^sr^-uTf^^i. ^i c^f>[f5ff5 fA4?( 

^ 'SfJTRC^^ Sff^^Tn^-C^lT’II ^t^II I ; 


srcs^twf?!^ 




'WTtm® 

'SlTtf^ 

iMoni'.basic) 

(Di-bdsic; 

(Tri-basic) 

HCl 

HaS 

HsPO^ 

HBr 


() 

HI 

HaCOs 

H3BOS 

HCN 

( ) 

( ) 

( ) 

HaSOs 

H3ASO3 

HNO3 

HaSO^ 

() 

HNOa 

HgSiOa 

H3ASO4 

( ) 

( ) ‘ 



^tl3l=!r ( Acidity of a Base ): 

c^i;,m ^«i^i ^t?ii ^ift's- 

«5rrf^i's «i3tf»rfe1& '« ^ I tfi f'iiM ^^1 

(H-*) 5!caf f^fa?Kl v(^ttc^ ntc? 

c^ (OH') '«inf^^ 
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^ 3 r 'SfJtn^^-'SlTf^^l 

1 ^«(1: 

w?^ «iJtf^f®^ 'Stt «iJtf^f^ 

^1 ^ C^ ^ 

(Mono-acidic) (Di-acidic) (Tn-acidic) 

NaOH Ca(OH)2 Fe(OH)s 

KOH Mg(OH)2 A 1 ( 0 H )3 

( Formation & Classification of Salts ) 

^«1 ( Salt) ? 

W5T1 

Na+ + CH- + H+ +Cr NaCH HaO 

Mg++-|-20H- +2H+ + SO* ^ MgSO^-f 2 H 2 O 
NH/ + OH-+H+ + CI- ^ NH^Cl + HaO 
^'-r I *Jt«^ ( metallic ) ^1 

( basic radical ) ( non-metallic ) <1 

( acid radical ) ^^1 I 

<rl ^1 

( Salt ) (Metallic or (Non-met,illic or 

Basic Radical ) Acid Radical) 

NaCl Na Cl 

MgSO* Mg SO4 

KNO3 K NO3 

'i'lfS '^•s‘1 ^1 ncstfB® '5(HR 

^1 '«im I ^1^*1 'siT9;R?|iC^ 

v£i^«Tc^: 

91^*1 ^t^5f + 

CuS04?:i Cu^* + SOi 
NaNOg^ Na+ + NOi 
CaCl2?:i Ca-"^' + 2 Cr 
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9R«| (Normal or neutral salt ) % 

^ 5W ^ «f»t^ 5^^«l I <2f*fX <2tf^TO5(C^nT 

?Tt^ 5 TCaF^ ( H ) 'sf^f’TC^ST ( O ) ^1 

(OH) =(1 i 

( neutral ) ?1 «f*r^ '«r«ift^ ^1 ’PtC^? srsF*! «r^t*r *(tll 5^1 I 

2 Na 0 H+H 2 S 04 “Na 2 S 04 + 2 H 30 
2 Na 0 H+H 2 C 03 = Na 2 C 03 + 2 Ha 0 

I NH 40 H+HC 1 = NH4CI+H20 

Na 2 S 04 , CaCla, NH 4 CI, CagCPOA^a 
I 

'»T«lt^ (normal) 

I ^‘-<1 ; 

HCl+NaOH = NaCl 4 - H gO 

HN0s + NH 40 H-NH 4 N 0 ,+H 20 

(Biialt) «JJtf^'5-^^*l (Acid salt) • C«l-'CBt%® 

^t2^?r (H) 

^isi ^=5i?i «iw'« tiiis’l 

^1 ^tjll 

Na 0 H+H 2 S 04 = NaHS 04 ( Na-^Tt )4-H20 

K0H4-H2C03 = KHC03 ( K-^Tt ) + H20 

Na 0 H + H 3 P 04 = NaH 2 P 04 d-HgO 
( Na.mt ^Jirv^ ) 

2NaOH+ H 3 PO 4 = Na 2 HP 04 + 2 H 3 O 


III-7 
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( Basic salt); *«Ft?lfk Wl ^ C^ 

9R«ic^ ^ 

^91^ ’^T^rrc^ sgfr^ 

^rai ^f?i?rj 9 |^«i ^ \ 

^dsm 'Sf^T^ ^rt ^ ’if%-'«irff^l%^ ^Pi'® wt?il 

??i m^ ^®#t 5i^«i I ^^^: 

Pb(OH )3 -t- HCl =Pb(OH)Cl+HaO 
BiCls + HgO =BiOCl 4-2HC1 
( Ca'r^t^iF ) ( N^siT«f 'Sl^fWRTt® ) 

2PbC03, Pb(OH)2—cv® ^^1 i 

CuSO*, Cu(OH)2—'^’(U^< I 

( Hydrolysis of Salt ) 

Cnrf®^t^ (NagCOj; vfi^f5 \ 

(H+) ^1 (OH’) 

iin I >!T<T^'n5 C^t^ Tl ^TC?^ 

kA cw^i I w 

m I <FTn cmr®9t^ ^T^wS^NaaCO^) 

i?t^1 cm®1 « (NaOH <3 HaCOg) 

‘ifflef® l^^ I ^-lAw (H 2 CO 3 ) '«rrTf>i® cm®i 

(NaOH) "spTf I ^Tt, C^Tr®5T^f ^^C«| >*PT«?f 

91^*1 <sim m 1 '«(tt-f^c?f^*l : 

NaC 03 + 2 H 0 H^± 2 Na 0 H+H 2 C 03 

ffi«i*i «f?t '«rfftJi5 

^rrf^f® 'Qc^^v, 'e m i ^jt^® 

^ c^n ^1 ^f^c® ^tcii I : 

1. '^rnt^fs ^ m ^ 

2. sfiTf^i® « c^j’T <a -spT^^ 

3. ®1l5 ^JT^® ® C^»T 

4. «lJTf»i® 'e ®1g C^’T Tl 
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Wtaf( Hydrolysis ) : (strong base) 

’ClJtft® ( weak acid ) ( weak base ) 'Q '^ti3 

Wffes^ (strong acid) ftfai5Trl^*C^-9PI®t 

531 C5f^ 9R«I af^«l Hortfir® 

(dissociated) ^ mK C»l^ apiC«i ^<«ltapC8l ^ 

(base) 'SlJtftc®?! ^ I »I5C«l5 

(Hydrolysis) I 

(H’^) 5t:^ ^ 5 * 

5T^c^T^ 1%5T (OH') '»{Tc^ I 

1. '5^55* 'S ^ 915«t ( Salt of weak base 

and strong acid ): '6 «ritf5C^^ ’tft^ 

^ 5 * ’fT5 1 

HCI, H 2 SO 4 « 

51 ■<FnTC55 [ Fc(OH) 3 , A1(0H)3, 51 Cu(OH)a ] 

’s^t5C^5 5C?P f5l%5l 5^t^1 55«1 515 ^^5 ;S5C<I 

C5t 5T5m'«ftt-to5‘l 5Ct ^'^•1 <2f5Sf»f 

I 551 : 

FeCl 3 + 3HOH^Fe(OH)3 + 3HC1(H++Cr) 

*^^•1 «?9l ( ^5 ) ( ^3 '«nntJi¥ ) 

Al 2 (SOj 3 + 6 HOH?i 2 Al(OH )3 + 3 H 2 SO 4 ( 2 H^+SO:) 

m*! BfPt ( ^5 ) ' ('i^l3 '5mf5® ) 

2. ^131 ^155? ^8 '«lJtftC'55 ^5*1 ( Salt of strong 

base and weak acid ) : ^T55 ^8 ^Ttf5C^5 55W 5^15 

^?5C*I '5T;$-f^?r5«l oq5v *51:55 «f5T5 515 I NaOH, 

KOH ^nf 5 ^55 5r«r 5f5 55tf55 «fJTf5^ (HgCOg). 

(HCN) l^rff^ 55 '®rjtf5:^5 515*1 56 ^ 55 

55:5 C5^ 315:55 af^ «ftt-f5:?t55 5C^ <55* 

1 551 : 
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NaCN ^ HOH^NaOH (Na++OH') + HCN 

«rTtf*i5) 

Naqp8 + 2HOH 2NaOH (Na+ + 0H“)+HaC03 
«F5r ( ) (^5 'BTJtfjre) 

3. ^ ^ '®lJtPro5« ( Salt of weak base 

and weak acid)! ^ 'e 

'e i ’spT?i^ ^ 

< neutral ) I l 

( neutral ) I TO*!, ’5Itl[-f^c?f^?:‘l sTI^ ’sfTtf^i^ 

(CH3COOH) ^ilTv mt 1 

m : CHgCOONH^ + HOH ^ CHsCOOH+NH^OH 

^1 >21^1^ ’Cni J 

ntK I 

?rTt^^JTt^\5 l^Wl^ I 

HCOONH^ + HOH ;:i HCOOH + NH4OH 
(«rirr5rfJT*ii ) b?^ ( ) ( ?o ^i<) 

'«fTTC?rrf^'5T^ ^5^«l ^<5 '«iTTf^^ 'e p ’p'n:'<5^ 1 

f>i tm c^ 'sfm^rrf^ut^ (NH4.OH) 

1 ^^c®i 

91’V‘i «t^tn ^ i ^»»fi: 

(NHJaCOa + ^HOH ^ 2NH4OH+H2CO3 

5!^«| «??I WTtfJIiS' 

4. ^(3 «ljtf^'5 V8 ft3 ®l^*l (Salt of strong acid 

and strong base ) : 'e ^31 

S11 I ^t?!*!, ^lHim 

(H+) ^1 (OH”) ^-hi;! ^^ ^ 
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sr’Tc*! '•ritf^i^ 4f^ ’tn 

sn m (sr«m ^^*\ I ^<in: 

HCl+NaOH->NaCi+HaO , NaCl ?± Na^+Cl". 
H 2 S 04 + 2 Naa 0 H-»Na 9 S 04 + 2H20 , NagSO* ;?i 2Na+ + SO: 
HNOa + KOH-^KNOs + HaO , KNO^ K++NOi 
Questions to be discussed 

1 Define acid and base according to Arrhenious concept. 
What are strong acid and weak base ? What is basicity of an 
acid and acidity of a base ? Give examples. 

2. What happens if put litmus paper in a solution of 
sodium carbonate and feiric chloride separately ? Define and 
explain hydrolysis of salt. 

3. What 18 neutralisation ? What are the different kinds of 
salts and bases ? Give illustrations of acid and basic salts. 

4. What happens when tho following salts aie dissohcd in 
watei ? Give equation. 

NaOl, NaaCO,, AlCl„ CHsCOONH*. FeClg. (NH JjCOa and 
K 2 S How would you examine the acidic, basic 01 neutral nature 
of these solutions ? 

0 . Define and illustrate neutral, acid and basic salt. What 
aio the leasons of acidic or basic indications of solutions of ceitain 
salts to litmus ? 

6. Wiite short notes on the following :— 

{a) acids, bases and salts , {h) acid salt and basic salt , 

(c) hydrolysis. (Illustrate with suitable examples.) 

[H. S.]Exam. {comp.) 1960] 

7. In the light Ionic theory : 

(a) Define the terms acid and acid salt. 

{b) Show what happens when a stiong acid is neutralised 
with strong base, (c) Explain the process of electrolysis of dilute 
sulphuiic acid. [H. S. Exam. 1962] 

8 Explain the terms * acids, bases and neutralization. Illus- 
tiate with simple ionic equations. 

What do you mean by a basic salt ? Why does a solution 

of sodium cailionate give an alkaline reaction ? 

[ H, S. Exam, {comp) 1963] 
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^ 1856 I f^®t^ tl^^ ( Plucker ) 

I ^1® me®? 

5IW ^Jte^ ?1^ c^Tte^? 

^te? f?i ♦f^t’ft?' 
cw^ ?t?, ^5t?l ^m»!t^#ir 
I Ji?in ?f^ csie’fi^^ 

^itr'iit® ^ruf ^T[ c?«?i ^jtc^rt® 3% 

( Cathode rays) I #*f f?®t^ CBf. C®f. «(»|5I5( ( Thomson ) 
^^^^ ^t?l «i^*i c?, iH csrc’ifB^ 

»|n0 I ^*tt? '€^S? Ti\<^ ^fm am a, 

^«it? 's®;^ TB^s ^t?! 5t!# 

i charge ) C^ie’lfS'® ^Tl^? I ^'fT'sf^f "aif^ I 

^5ta< f.’ic^e'S 5t^T? ?t5TT? I vs^’i cii^>it3n at#® 



51^ll^ Slt^ a®?! ?? (Electron ) I 

1JTO? f?csi^‘l 1886 Il8lt?f f?®t^ 

C^1e®t^ (Goldstien «t5^^ » 

i- ^ -<-1^#® ^msirs 

5PTtt«t1® ?T^? C5tt« ^ -■■--T C ^- . - . T-- " : ~ ^ 

I Iv".f.\V:y:::::::]. 1 ■■.' 
3?sm«it®’tra #f \ ‘ * p.':: \' y *7 

fta ««TI m ' 

f^c?f «i1t?’f «t?t? ^rfr‘<rft®7 « ntiBilSw 

«;?9i I a?1 ?1?, 
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?f%?r ^rsr Of^em 5% (Positive rays) I ^ «rf^'e 

f^n^f’T^’pT^f c?^l Ft# mA 

5T:#^ ^t3i1 <s\^ I va^*r Ft^C5ti«R ^U 

^'tt? CFHf 1836 '««! '®T^ I m*\ 

^'ft^ ^®tr9 >2itit ^3j 1 

v£i?5*f v£i5p^t3il C^ltfeiT 

( Proton ) I 

1896 Ir^tc^ C^srt^ (Lenard') ^'Vl ^Tl «W«I 
c?, m c'^1 v£i^ f%, TtF « ^hVn 

^t?5f5lf^HtC5l^ ^ifSI '=[5l1^tc>f C^W 59ItF3t 

’ffc^ I ^^51 ?t*i1 ^tCF t^U ^tntl i (Srt^ 

vii^ I 

cw^tt^i c»r, '6 'stf®? ^t^tsif >iiTs «rtcF I 

^f*II ’K'StT!^ '« 

■s^l«(^ ’S’l^ I vii^ '6 

Co^5=ff^:?:i ( Radio-activity ) 

1896 'ItlTC^ >i(^T-C^ \ yit ’P5'5i'r'*&^ 

^f%fB iTl fmas i<i=?'ft^t^ «tt^r^^ 

'l^ft^ '®ttr^^=T f^-sl ^t^?1 

C^^tC?9r ( Bccqueral ) C?t:fe 'sitCWfB >« 

I f^riQ a ^=51 

'®rtC5^tt^ ’Jtl Tl C5^fT=i 

^l ^1 I 'Q ^f^?ltSi >8 

c^ ?if% f5T^ (p{k 

^tft ?rf%-f5i9(5iiT-%^tc^ ^ 5?r ^1 (3t^ 'eijt^t&- 

( radio-activity ) <ll?r? C^-'HwK cfl?R»l ?lf^ 

jw ^1 ^ff ’ll Gllf^'«-'»l3t^t&« ( Radio 

active substance ) 1 vii^ ^vss:\ C?r*FtRt®l^ CT'S^I »rv«1106 ^:) i 
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nt^nl ^9t csM^ ^rr< 

(Uranium) CT^ m, tf^T^Utsf vii^fB CS^fm 

*m< I *tC^ 1898 f^?rt?3 ^1% ( Picrrie 

Curie ) v£iTs »at5t^ ( Madam Curie ) 

fm5« (JBferrsr (Radium) >6 (Polonium) 

srrc?^'srf^'e <§^15 

C^, C^wf3f:?(t?( 

csBff^ir cijfE^rrsr ^f<l csfr^ ^ r- r- 

C^fiF^T3[ ^*!rTt5 C5l^1 G?l%5lt51 'Q 

I (Thorium) 'il^fS 

I f<t?jgc«! CW^I 

CS^fSF^lT^ Sin Tf-f t-*! C#r I a 

^:‘5r vi‘Z'^ c^, 

’frs 5rf'*[ 

C’sf^^ltC^K C^^r?f.5l-^l 

Tfc^i ^^1 

I sin ‘<^^1 

'i m I 

cs^fer 

( Analysis of Radio-active 
Rays ): f^‘v*r 

'Q n^T?T<3, ^^^iz^ 

^r<f&-^ ( Rutherford ) I 



Rutherford 
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c^, ^cuf^t^, af^^it^ '6 cmfii^t^ 

<:^^%?i c^\R^ c^«ff^!r 'srt^^il ^f^car ^t%- 

^T?ii T^^ ^Tn ip^j\ I 

1^5, 'srt^ '5t^ f^nftis 

■f^c:^ i^t^] tr^Kl m va^* 

?pfa^l c>rr^ ’‘Ttt’iF i 

*^g^tC^ ^TiTl fwc^ 

^Tn c^ 

^5rt^ ^f<Kl C»fT^1 ^T?1 

I ?iT5fT^C^t^ vnt ^f^- 

■!Sfl5^¥| ( < ), (i5), '6 ^ffarl ( r ) ^[>111 

llf*ij ( Alfa rays ) l ^t^¥l nc^fB« 

'a^f^ ^f’^C'f'fl 'sinc^^ TO I 

^w^i{ v£i^ fvf^?r-i HfflfS I 

^^v-5<t" 4 » nc«rf&'5 5tc^?r 

3ffiii—, m‘] ^“rt< m 

nrc; i ^z^ tot^«i caw 


>i®4 I 

^«ti ^nr^ 

^5ft< 

?lf^ (Beta-rays): 

CRt’ffS® I 

oQ5?fB ^ir^i- 

C^^^ T-'^tU^ tp 3^ ^aT- 

•a^ ^^1 (?ic^f5« 5t# 

’^TO I C®^f^ -iiHl^f^? 

sif^ c^Tc^rs ^TTO 




106 


'»r5mrlT»T cm i 

Wri jftl ( Gama rays ): ^tt^l ^ I ^ 

I m <srf^ c»rr^r® 

186,000 1 

C^9{ ( Radio-active elements ) : C^ (3^91 CSCWj- 

?rftr ^flin ms ^ m 

c^'srfe^ 3rj ^ ^ I 

I (T(\5T f^^5r '5['{9^ipi--5fcn,^c5i?f- 

’?*ii vfi^v ’2’igT^ "!ft^ Wl< I 

^^lz^ 'sr^T?! c5fk®T ’(fii'f^ 

^ 1 ^=11 I 

C^^fell (Radio-activity) 2 (?r ^^wfaPHtar, C^f®- 

c^rtferm ^Ttfsf c^'^9T '« 

'Clf^ ^131 i^il- 

3r|5i^tc?j <i)^? 

C^fe^r C^flsT (;5i\c5f 

C5^feii ^1 Cafe'S «ijr^1lf®t& » 

^^r?(f^^-R, 'ii^ 

vfl^fB c^\f^ 1 vf}^ ’^wi<- 

'sfir 'Q'5if^’«mT 

rr^l I ^'tt^fir c^'lfir^ ^T< ^®t11 

*tifT< f% *iwt< 

af^isn ?i c^tf^^tcsi? n*rt> ^d 5f^ 

*rr?(«n ^!f«rrft c^t^i *i^t< c^ 'sri \ :^^ 
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m'^ 

c?fc9r;i I c^lTB^itOT *fr?i^t«tf^^ 

*f?^tl’¥«n mix 

(226 - 4)=222} -^IWS C*T^1 ^ 



c^fe^TJT ?f-=it«n 5^t*it^ *t<i5it‘i 5|i=r 

C's^fen ^1 ‘^5?tw»t5i’ 

( emanation ) U^ ^5t^ ^CifT 222 '^■5’R-< (Radon) 

^Tr< e9^f5 c^>f5i5F ’fwT^ ^'T'e?!! I ^Ti, 

^«f1 5p:5T c-R m 206 f^f^R 

CJffRRl a CRtf%^ R^RT^^fir 

vii^^ ^j'srfR^tSfT Rl ^R'iS CRtR W<^®n RR I 

«l1^fB C^Rf RRRt^ CR^RfB^ fR^^.R'tl 'ilR^ 

fR^«,R«n C'SJ'rfBR RtRl I CRRR, T^T^C^tC^R RRRl^ 
'e C«(TfBR ^®n RtRl I ^C51#CRR 'e^R RRm 
v<}R*s C«}tckRR i£|Rf , R^Rfs 3^ttc^1^R *fRRt^l5 '«^R—» 
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'« ^^1 *R^t? TT^tc^ ^f5^—va^» 

f^r« *f^^ C^\f%^ *fWt< 9f^5I- 

?fsjmr ^^f^'Ti c«f^ <M I 5t# 2 

'e^ 4 ; T5t^ csrt^JT T«n 

f?tit?rc^^ -em I ^r?i Tff^ 2 

nR^t«l '6^5^^ V C^C3T v5^ a (X-Ray ) 

diTv af^rrit^ ^^sf-Mr c^c^t? 

'Sltc^ ^1 C^rt^C^J (Moseley) 

CW^ C^. I5t# 1. f?f®ll|TC?I? 2, 

3, 4 vilTs ^VftC<?r 

vii^fg vfl^fS 

<f!TN ^’v^n 92. 

fsiS^si ( Neutron ) : 'ii^ p 

^^51 ={1^5?^ ’IWN I 

f^fst 'il^ ■<P®(t^ 

C^TH ^f^T!5t I 1932 

•IrlTC^ «f^ff*) ( Chadwick ) I 

5t^R 'sr^f^'fl 55^51 m i cw’h 
^ C^, 'ii^lB f^fsnit^ r.2ft^4, ^tfS 

^*t1 ^T^1 I c^iT^W^ 2 'ii^t 

CsTT^sf >e ^tfB 4. 

( Atomic Structure ) 

'Q C^TJ^tC^^ ^C^^«n, 

fiT^fa^^itc^f ^T# 

c^t>ic5i^ ^fc^^'ti ^*«(i ^n ■^T^T^ r«f^ 

( Rutherford’s 

theory of atomic structure ) I srT=l1 »rvC»ttMUsi^ 

I 
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C4rf^5T 'e %^IT^ 

'«ijil^c€rr^'« f%-^«n i csrt^ 's 

I -siCMJ -sgl^ktSCt^ST^ 

C^»l^ '« f®>^«IT^fiT fV^TC^ '«l®t^ I 

U) ‘^Rl 

lii^fB ca(tT>W^ 'e^^ 1837 

'6^ 1839 , tcsT^ti^ 

>?t3l1 ^ ( e" ), vn^-s csii^^ 

{*) 

f^-% ^<rr c^T5( 5t^ sjt^ 

Vila's fw\ ^Tt 1 fa^- 

-2tt^f^5^ ^«n '®ff% 

«rrc^i vfl^ f^^raf?it^^ c^as 
I c^u c^m 

^ 11 ^ 5l?<9fsT 3ftC¥, 



(7i?R*t I 



fTtr^tcwsf *f?isrr'3^ 
^f^^wsri 
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^«rrT®ra[? c¥rf5 ^?r ^ i 

^^f^nTc»i?[ '«rK«w^ 4m[ »RtJ^ I 

»j*v^ >i?[9n 1-0078 

^i5tcw^ <iir^iT‘i5 f^^fsFTrtc^T .u^ csrftir 
'^iznv:^^ ’ff^c^tt^nj-siT^^^t^tfl 9|f^^5TC?r 
<rTc^ I ^8 'csrrtwii ’Ts^ji ^fsrrsi 

'si^Tf CJf^l 

^n Jfl I 'S^st ?f15« ^ ^91^ fsi^fs^m:^ cs^^^'% 

"61^^ I c^ '®T^?f ^T3rr?f 

55 ^ fsr#^ ^c?i \ 

'ew^ «ii¥^Tai1 5t^ 

I c^^»( ^c^'« Tl CTc^fS'S ^£1^ 

arm 200 ©«! 1 'soT^cfiT^:? '6®?^^ csfr^cH^ STt^j^ 

CJTt’ffS^ 5T^ I f%-^«fT«f^ ^^CJT C^r? '5Tft 

'5^* t^T^i ^c^», -6 «r*r^ ^«ri ’Tfc? 1 

»R’tkira-»fT*<r?i«i f^^*! I fi{i^ "srn'^T^^ f^^?f*( cif'sirt i 

V^ ^ntWt^r % (Fundamental or 

Primary particles ): ^CST^Jil, C^ftN « 

1 f^i f^tfertc»r ^ c’wcw 

^*rffl >Wi? ’fT8T(l Tmi^\ ^n 

<?i>ri^, f%-^«rj >6 ttl^cajt^*! I v£i^*( *wTc^^ 

^ ^^TwT^ ^fsTui CT^er ^«h «it«rrii^ m ^ 1 
( 1 ) ( Electron ); tc^Tf^C^l ^ ^ 'Sir (1) 

>ilTs vfl^ CTC?|15® ^ -1*601 X10" 1 » ^ 1 

>8 51^1 4^15 

>lT*f. 10-^2 cm., cq^p/g Tffl ^«n I 

csl^^ e~ , 

'- {u) c'Sft^ (Proton) J uj^f5 C'Sftk^?! 

Tl 1836*14 iilTv t|p[^ 5T^ ^ +1*601x10“*'® 
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I «?iR csn^T^ 

3T^lt^ I T'tl I 

(ill) fif^|iT ( Neutron ) S ^<5s I 

'e^cs? ^?1 c«ffi?t=i^ «rtT( TO?? ^ 'e^i( 1839 , CTt^^f5 

'e =C«ft^ * 15 I 

WT^?f Tl ^ ^nC^TW^'S 

^%lrw I CXtsf T®tt«f^ ^t^’Q ^’ffS 

^'fr^ ^i^f’e^il I : 

(iv) ^iftrlsi;' ( Positron ) % ^51 ^w:^ ^^^\^ 

f%l ’iWsf Ft^ (e+) ^rn I 

«• 

^*t1 ^1 C*PtuS( ( Photon ) I «r^'H— (e+; , 

f^%5|1 ; (e") + ’lf^ti^ (e‘*')-> 2 c^;{ i 

(v) ( Meson) S ^ 

i^tus ’firs I CW, 210 ^ 275 

nrsflS® ''45^* 210 « 275 'S^csi?! ^ITTi i 

nc^f5« vii^N tzm^ii{ 

vHTv ^fB ^ I '5?^pg 

‘ii^ ^*rt\2 X 10“ ® C»IC^^ 'Q 1 X 10“^ , 

(,vi) f%-^«t1 (V-Particles): f«-^«I1 CSTC’ffB'® ^1 

^1 'e^''2200, t^T?ii ’sf't^tCl cit9\ ^cfi I f^^tn'sp 
nc^^'« CTc^tfB^ f%-^«tt^ '«(<ti^ f^-'®*! I 

^fiN—1896, C«tr^—1900, 1932, *rfw^—1932, C^*J^ 

—1936-50 fv.^*ri—1947 ’TlC*! i 

'e^w « FTi^ csii^z^^ 

'TT'S^ f’rtTC? c^«^1 «IJtl®C«ftfeif 

( Anti-Proton ) I 

«rTC9!t^ ^*!t5j c^t^ m Tl 'e’sf^ j(tt *rf^ '^rtc^ ^tr<F 

« 

C^iT ( Photon) C^ <HfN ^*fT^ 

( Neutron ) ^ I 
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2. ^ti«f (Formation of atom) S I 

^n (0 ^OT4|i? >llE9r ( Electron shell j 
C^ra[?f =rr^ (li) f^^Qpirt»r ( Nucleus ) I C»l\wt5I 
c^m ^r?j?iTs( CTfnr ^ 

^ I c^i^R’f c»it^’^’9c»Rr 

^P{ <itlW 

cm c’ft’S’f f^^flRt^'« tcsi^^si'e «K»r 

if^3T <«rTc^,—’(^^t«i5 ^f^n*r %ut \ 

'srr^Tc^ ^ ^ ^ 

(A°) ^W [dA°-0*00000001 cm. Tl 10"®cm. ] 
^fsp *ff^^lt«I *ftftc< 10*^ ^T? I 

^i^Km I ?^5T^ cfim va^f& 

vfiTs I 

(i) ( Electronic Shell ) ; 

*nrs tc5T^t^^ '^^Z^ tcsT?f5« I 

WT 15 f\U5 cSff* 2*18x10** cm. '«(«!lt‘^ 

'srtc^iF^ Mta^ffr^r 

^,—5C®T^t^9fsT 'sr? ^1 tcsT^t^l C^ ( shell ) 

«rTc^ 1 cTO^ '?gr^ ’p# ttei^p|5( 'sr’?fT?^ 

I c^T^ fiifwS sffis- 

»rf^^ ^’fnf ^fij?(1 t^l?i ^ 

(ii) f^^&5rt®T ( Nucleus ) : C«lt^^ '« ^tiJl 

I f^^fiRTc’T ^«rr9f5T f?'®tc^ 

'®t^1 Visa'S I f^^f3RK»l^ »r5 ^ja^B 

10~i*cm. I ^ITC^i! KV^U 

^3( I '«r11F5^ f^^flP^lT’l 0H %zm^z^~n ^'s:\^ 'ai<T^ 
V? v£i?p9-i«i? c^tfS 

TO I I 



^rrr^ i '^rr^ f^^flF^n’T?[ c^9\ i ^fc^ <2jf^ 

(c.c.) 10'® w I vSj^fS ^tc« 

^fw ?rTfBjqt^ ^ ^t?i ?itf5^n 

'5(t3i I 

f^fa^?(Tc>ig ^rc«g csTt^^i'« ^wi <2r5^ 

cn c^\^ ^1 ^t>it?f^^ *rf^ 

^1 C2it^^ '8 T^^^^ T^Tm "^^1 ^T^i 5^11 c^ -ffe'® 

CTq^9l^«tT®fiT f^l^fSP^TC^l^ 

*tf%5 ( Binding force ) I V-v^ 

'Q <^efi csitBiT ^T^i w^n 

'*>it»(T CTO I ^n«i, 'fiffifB 

'€ r2(T^*T ’fTC^ ^f5!?(l 

^ c^rc^fB^ Bt'? *if^^'rc<( 'ii^? c^i^^ 

^fsv^iiwr Tffn^ I TO^fB : 


C2J!^ST 

H 1 1 

He 2 2 

0 8 8 

Ra 88 88 

' U ‘92 92 


« 

“if *^511^ ( Atom to Ion ) : C^U 

vii^fB 5^1 «ffgC5T ^TO ^C^fT 

^fi’ltsf^^ 1 ’iTOc? c^t=T ^1 fc9|=^^j( 'St^'t 

C=lC?|fB^ 5t^ ^ 'il^" 

’l^^lfB C^C’tfB^ 'srt9W I 

H-e-»H+, Al-3e-> Al++‘- 
Cl2 + 2e -> 2C1~ , Oa + 4e 20 
III—8 
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4. 'S ( Functions of 

electron, proton and neutron ) ! (i) 

6t^ ^T^l C«£f1^CJT^ nC^fS® 5l^C?F 

4ft’i I mm c^ tcsT^I^ <irTc^ 

»l«R ^'«r<T^ 5?Ttc^^ C^CSf Wt«l5 C^t^5l-'*fTO 

Ti I 

(ii) c«tt^ I 

^43[T<a5 'S^CSl^ ^Tn fji^- 

c«fT§c5{^ ’Tn^ji I 

(m) '«^Jl 'il^‘ 

^t=a^c^n f^f^g 'e^w^ ’?1^ 

I c^«f%g ®gj itTfl i 

5. ♦rasit^ (TSfrfi^'^ { Character of an Atom ) : 

wmu i 

51^^ ^1 ^Ttesj 

rm «(Tiiwg ««fTc^ i 51 * 1^1 

^ar c^ts{ c^k®ig ^1 c^f-f ^^z^ ^^<1 

C^k^? f^% t^Mli, c^T^^ 

C«(t^i;-^*^JT< ^Tg’^'-ilT 3^g =^i,— ««fK^ I ^Ttc^i 

z^^ »!^'<j! J, r^feigtcv^ 2, 3, c^f^iik^iitc^ii 

4, c^nz^^ 5, 6, 7, ^^f^ic^c^ij 8, 

20, caf^gCT 88,92 ?^jTf^ I ^tC’t ^Tam®lfw 

^tai c^ c^H ^91 f^i cm\ ^Tg c^, 

*a^t csitc?!^ v£i^tf^^ ’^fg^T'fK^p 'e^^^ ntrg aik«i^ 

C 2 rf^ii-^r<(ii f^f^g ^1 I ’^Tt « 1 ?(«it^ C*ikiR >'5 

^ <2i^f^ ^91 ^ c«rt^if-»i^’«rri^i 

^1 

^^’*^11 ( Atomic Number ): C^ C^t«( 
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c«r^ c^9[^ ^ 

»ft^t?l 5^9n 1?^ I »i*s^Ti 'A^ 1, 'si^fnc^c^? 

8, c>iff^^n^?f^c?Ftflw^ 17. 1 

vilt ’Ts’tJl ^1^1 I C^T^ C^CS!^ 

'em im ^1 ’(T^c^ 

^-9 JTn'^JI '^tc^ (T{>9!fB 

'«rgf c^itc^ \ '^^^\^ 

f%^ ’it?(3rr«fR^ ^nicii 

f%^ ^ i£l^^ <i|fi:^ 1 ^m 1, 2 ^1 3 

-^fz^ ntc^ t3^?f >|v^n 1 ; 

^mt'ff^^ 9^^ 15, 16, 17, 18 19 ’iTc^ 

t^-s ’Tv^Tl »1^W1 3 ( 'sn^ ) I 

*1ta3lt«tf^<P 'S5-^?’?fJ1 ( Mass number of an Atom ) ; 

c^ csft^s? fsi^^sr 

^tSc^tC^t^l (Isotope ) ^1 

c^R c'*itr«?!«^ ^^^rri':^ >i’^n ( fixed ), 

® ^jTC^ I *|VfTCsf< 

C^R *3^’{f<^T'lf^^ 9^R<I I 

9^il 1, 2 ?[1 3 ( T'«ft^9'^:t 1*0078, 2 0156, 
3 0234 ) c^ ^^f6 ^tl?:^tr^5r CfJftw^ 

^\m i^z^ I -iTTff^^ ^z^ 1 9^c^?r (H) ^(9^1 

99 98% <£iTs 2 9^iR^ H ’fT9^1 *02% 3 

'egfr^^j (H) f 

^ I 9®iH 10, 11, 12 13 ’(tC^ I 

c«rtkiT<{ ^Rji 6 9^Jt^ 

’Tn^JI ^'^TfaK’l 4, 5, 6 9 7 I 
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15, J6, 17, 18 ^6 19 

c<2ji^w^ »i*vtfji i^z7[ 8, 

7, 8, 9,10 ^1 11 I 


= H 

isnfe^ = O 

= © 







'SfT^fJlTcfeT’l ’ll ’IS'?r^ 

( Metope ) S CSlk9!?T 

C<2flfeif fk-^ 

's^5( f^f^ir 

Gfik ^9i1 I 

c>itc5T^ «[tt?:>il- 
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I t?tc*r^ ^5Ti I [ ‘«rtVc3Tf M 

f^f%a r.^i'tf^^ ’fwtcsfa ^ssf W^^ ^T^cntcSff 




c>iV-5i'a 


c^fiN 5i<^rl ^1 

R^|iT STliFtTI 

^»>r 

1 •rr^m^rR'^ 

^^l^fsT^r 5?fma 

^At xvt-Al-No.) 

RR^irsr 

! 3, 4, 0, 

2 

1.2.4 


13. 14, l'>. Ifi 

7 . 

0, 7, 8. 9 

sin^RR^isr 

20, 27, 28, 29 

1.3 

13, 14, J">, 10 

!.^fR=T 

1 !, 14,3,"),.{0.97 .18 

17 

!(),]7,18,19,20 21 

i‘ris=if/(?rsf 

‘10,40,11,42,4 3, 

2») 

19, 20, 21, 22 


^1 l.T) 10,48,40 


3}, 24, 2.5 


1 


2(. 28, 20 


^SSfi? C^'S? V (Whj^ at. wt. fractional) : 

csfTuc^^ 'e^iT = R^k-R^ 'e^;T = l, c-^ tff^f& c^')R^ 

m<?-5jNR^ ■^4-^’x’rn I wn v\ 

35 5, f5ftC-?^'<^ 65 38 s^Vs 

63‘54,^m ^n^r*fR'^ «^ii 

Rfsg «rttc>TTc§tc^'^ f^r»g '5ff?^tc^ ^'5 

Rm? I c?FtRc=i^ RRg ^T^cmc^tc’f^ 33, 34, 35, 36, 37 
'S 38 , fwT^ 61, 66, 68, 69 70 , 63 65 , 

^t-f^c'vs y\-^fg Rf%5 ^RvTC^i i 

Rntc^^ nT^^(t*tR^ "strrt-r i 's^^i cstt^ 

>8 R^lcsia ^ ^Ra1 sff^ citzm '®jttc>it^ttc*^ 
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vfiT I «r<T^, ’«rt^t»i'H:^Tc*i? 'e-^^ 

5ri I 

CT'tf^'? ( Characteristics of Elements ): 
c«it^5^ 'e »iiTs 

’ll? ’i?r<ft^ I ^t?i‘l, 

^05?1 'Slt^ 

a? I CSJt^JT 'Q — ’BIflim, 

T«ft'®f^^ ( fundamental particles ) I 

*i^fT:<^ vi)^=T 'Bft^ ^^fNQ V6 ’f^ft<^«f1 ^3f1 

m c’tc^f'e ^fe?lt?l (?rlf^^ ♦irtc^ 

C'211^*1 '« f^%|si i£l^1& 

C2Jlfes( Tl ^*11 'BfTsitfrt^TC^ 

ill 1 ^T^, C’*fC3f 

nwt«f ^ ?[^1 I 

^^5rt^?( ®t5i^5i?r ^?i5it«^^ NS f%=aWt^ s 

c^i ctrr&i(« 

*5T^^Li(?j ‘ii^'^ri 'BfT^ T«^1 ^t?i iii c^ 

'« ^'{11 '6'^ir ^31 fi(c#-r — 

^tsikq^ vst '5(5? 5(^1 'siT^c’lTt^rc^^ «r5'^14 

*tt«^t*tf^'4 'em ^t^i( 'S ilt^ctTC^:( 16 ’f1^'sit®tf^=1‘‘ 

i{in^\zm e '5(^f5(j:^;( c^zm em 

’(K^ I em f^f^3 i^-^e 

(Ti\c3t^ (£ff%fB '5][Tt:y!'’'^tc^^ *«rn:^ 

em i(? —i 

ct\c 5!^ Rf«g m\X cWt^- 

iftt i^z^ «(tr^ I 

a't’f CT’ter ^91 

^ I 
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(HaO) H : 0 = 1 *: 8 

'5tl*t’^9T (HaO) H ; 0 = 2 ! 8 

[ 2 (D) i ] 

^t^5f (COa) C ; O 12 : 32 

(cos') C ; 0 = 14 ; 36 

() 

[ ’ft: 'em: H = l, 2 , C = 12,14,0 = 16, 18 ] 

( Transmutation of atom ) 

'site® Ru^ i c»Tt*if^ ^sft^C's c^ft^c^fii 
79 ?fTl5*rTJr •r^arr'3^ csrr&sr-’T^'^Ti 73 , Tsi's^U'nm f^i^fsprr^ 

2^'s^i 'sr^^t ?fi1&sii3r n^3if^^ r»i^f^?rfe»f 

?rfif c,2ft^iT ci?-y3^1 ?if5? *tfw '« ?if0^t5re® c^rfsitB 

^'n] I ^«n : 

y" ^ s 

- @ t2(T^-->'[ y-0 + 

\ y 

C5f'«^l1 vfl^ S[®^ ¥m I ^T?I«1, C^T&sf >8 

?r*tt'QfiT fiTB?'© ■tf^e'5 n^**ie?i >?ftC^ ! C^t^f ^isfUfsi® 

•Rsrttl^ fn'« cseft^^f feij ^1 I f^»f^ 

B^c*t bs^’t ^*ri.f<^?;‘r®t’ft ’nes 'sri3*jTF-| ^«ti c*fc®e^ 

®t^r.eTU (;^r*t ^f?R1 (?!? ^«t1 f^irj 

t fulfil f^^r^Fute® ^aite=it 1 aal^*t ®*11. 

?ii5r f?i'Sl|5T. (Cyclotron, 

Bivatron, Gosrootroa ) ^«Tlfif 1 .<iw*t ^CSR stff'^'SR 
.*t®t<e® '®!W® ■fl®® C’i'lfet® I v£^*l«tCT 

*r?t< f^<t*i i tiatn *ies^ *ft®tc^T 


/ B,0 \ 

I catt*? J 

' / 


ys 

(2H^ 
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*«<r^ ffaisr^tc? *f>i« •rwt'^c^^ cs^fk^ (radio-active) •r?:c<f 

•ff 9 *f^ ^V\ I 

i Artificial element ) % 

’fwN tiCisrd^iTC^^ entail 92 ; 

f C2tT^=l f^f^l 

^ptaa^ c*rtf%^ "c i : 


»(? tc<^ 51t«l 

c«rtfeii-5i^^j'j 

( Neptunium ) 

92 + 1 = 93 

( Plutonium ) 

92+2 = 94 

'®ItC^f’«f^^1'5f ( Americium ) 

92 + 3 = 95 

( Curium ) 

92 + 4 = 96 

( Barkehura ) 

92 + 3 = 97 

( Californium ) 

92+6 = 93 

( Einsteinium ) 

92 + 7 = 99 

( Fcrmium ) 

92 + 8 = 100 

( Mendelovnim ) 

92 + 9 = 101 

( Nobchum ) 

92 + 10 = 102 

^^raj ^Ts\ ^iwr^lisPi 


^t3i *«rrc^ I ^5T5il 'sr^ '^f^j 

*(f^ Si*^^\^ ^tsTT*<"l w:^ ^< 1^1 

■'^fe= ( Atomic Energy ) 

^fc^T^'T* 3rr5{^-5i«T^fc^ ®tc^ '=f«st*i?f 

ftf?tc5 » *t?isrti c^ nf^ 5ft^ <?i5i^ ^nar Pi«R^’i^ 

^t^srr^c^T^rl'8 c5f^«n •fuaif^j?! *tf^^ 

^1 »j^’T I ^f^i f^^m’ir'Ji 

«fRr«f >8 sif^caifir^r srrsrf^r’psr ^815 
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I >9 ’^rc’?T?f 5ft5fi a?rf^ ^rc«f •rni3rT*rf^^ -rf^ 

^1 I 




-:;-v 


'i' 

ij^' ^f"HJlJ4 

^Twr^t 


/ 


N 1 

N 


/ 




' W 'f '* 


«■ w > , ' 

r X'r ,, 
VrfV 
‘ - ,./ 

" > e» 


\, 


n: 


:fg7.-jCrJR.v^ &*>rT 
isnvnv 


* 



o^rsni 


*1<'5i:^'’ ^'TMI (fiabioni 
C^t^'i (.Uoin h(H’ii)): 

To~, ni'<s[f‘rt<^ 4‘ii v>v, ^'*■^1'® <p<! 1 mir 

’®ci ^%c;<f»''*it5r»«rc^ .€<?,5?^< f'*;*- 

s^^f& I *t<i5ii^5 

»rfT<r< ^fsr^ ^4 nf^siH n«fr< mi’iw'i'?' i»i’;*<q c5'’.>i 

2 > *1^ <8*1 c<H I wit'S*^ nf^sfr*ri<<p . 

kfl^ "ffSi *T«15I il C^f*ft ^<11 I 

C^t*l1 ( B[\(liogea boinl) ) : ’r<i;T>i:'^ 

I *isi*if^':j? c«ff^i fjf^i ?Ttc^fc«frt< 

*r^^v5t 'QflfC’T'?T fff^^Tsr n^siru ^<fl 

sfaf^ »r*rK «b9 '®T«t-»rr^ I 

»ik5Tfl2 's^C'i^ '^^f^^nsr ^ 

'SWCSI^ 'S{T%C>lfC^t*t ^’,tf§^t*l (H-2, H-.*^) I 

n^s’t'3 ^si*tc^ vr*r 

c^t® f5J?t c^rf ‘feC'Sl® -srrBUfw i Tsriai Guofro 

(TT-C^r*! *ir<‘T'® I ?rt^C5tCWST airqj *riUGl C^l^Jl 

^sr lUU OOO.UUU C 
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*rf^*t^ thI i «tfenr ^if'® ^t«r ■tf^ 

"?j& f^ usi^'srtc^^ bsft Wl ^t^c^tcw*? C^t^ I 



/ 


f^fs^^naf r\i^ ffusion] 

*ftiJ3rt«lf<^ ■tf®' eEf^T’R'® ^T«T-Hf^ I ‘StI’T <:3i''®t*1"tfw 

f 

♦i'f'C^I 4^ .Stl3T ^^?:?if^35f:if ^■j ^113 05^’? 1h 

«*} C^f“f ^l<t-*tf^ •tt'S’ll 3It^ I 5F[t*ft?f*l^ 

*tfe ^tl 

<2r%5?it?r I 

^1 ( Eeactoi ) ^1 

I ■fyC’^ ’fc^^'lf’trc^ •f'l^siHf’f^ P#!' 

1 *ri'ii3(t‘tf’3^ "tf^' ^Ti«if< i.'53iC’t?j 

'Bfsf 'Sfr^iTi:c^t*twc'r c^«r%3[ 4^? ^ist® 'q 

Wlf C'S'Sff^^ t 

^53ir^^ ^Sf*f."ff®^ ’Tl ^f*|-*tf’W 'S^l 5Tt«{t?*i 

^ c's’uf 

^tc.f.»tf^ ^1 'sitwif 2r» sjip '^•1 c^fn 'sni^t»ffii\ I ^’>3C^fs?«t>r 

vrsrc^f? 3Fc®i c?i ^r*r"-rf^ 'sfri f^>9s«i i 

(Tf w-"tf^ ^ ^tm fix ^1 ’^’5^ ' 

Tt^afrc«?=r f? i 

f^arc'tu ww I '0*1 ^^'*1- 

c«rrf^^t^ 'Q Hfv ^^*rivR 

\ ^t?nrt*tf^^ ^^c’® c*H«ff^ ^t^c*rfc^T*r ^*5^ i 

c«^fip^ ^^c*Tti;&t*r 015 'Q oul t 
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€f^ar c*i^fTr*r ’it^’f-snsT^'ni ^nif J 

c^TTft^r ^fHi^ir sfw *icT OTiiri cif^ 

tfr^rf^ 1 *&'\jr-^f9iT ^rf^vfrs^ ^Tfs^-sr^j^sttf i n?i>it^w 

'Brt^F art=i^-«T'5T®r?r «8^ «i*J5 ^m«i t 

»rf%ni si?;«rr wc^rs ci5C?r *i^t<«il c^fn i 

*rm3ft«tf^^ mwtCT c^ 

c?<1 f^c^ c*r^t1 ^tw ^t*n « ^.’ft^*rt? 

>QC^ I 


Questions to be discussed 

1. Give simple idea about Electron, Proton aud Neutron, 
How manv electrons and protons are there m an atom of cat bon 
and oxygen ? 

2. Explain in a simple way the stiuetuio of an atom ? "What 
are the functions of electron, proton and neutron lo the formation 
of atom ? 

3. What is atomic number ? How does atomic weight didor 
from atmoic number ? Why elements are still called elements 
although their atoms are no longer indivisible ^ 

4. What will happen to an atom of oxygen if an electron or a 
proton or a neutron is added to it ? Can an element be changed 
to otlier element ? 

5. What is radio-activity ? What are the composition of 
radio-active rays ? What is isotope ? What happens if 2 neu¬ 
trons are added to an atom of hydiogen 9 Gan oxygen have moio 
than one atomic weight ? Why the atomic weight of chlorine is 
not a whole number ? 

6. What is atomic energy ? How is it produced ? 

7- Write a short para on each of the following : 

(a) Structure of an atom, (6) Electro-valency and covalenoy, 

[H S. Exam, 1960] 
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8. Write shoit notes on piotona, electrons and neutrons. 
Give the electronic explanation of the formation of the molecules 
of Bodiuip flouride and flourino. Mention the type of valency 
exhibited in each case. [Atomic number , Na = ll, F=19 ] 

[ H. S. Emm. 1961 ] 

9 An atom of an element contains 11 piotons and 12 
neutrons in its nucleus. What is its (a) atomic weight i 
(b) atomic number ? How many electrons does the atom 

contain and how are these electrons airanged m the atom ? 

Show how tins atom may combine chemically with an atom 
of fluorine ( At no = 2 ) [ H S Exam, irotnp) 1962 ] 

10. What lo iadi(rac*tiv]t\ ? How has Dalton’s conception 
about atoms been modified by the discoveiv of tins plienomenon 

Give a biief account of your idea about the structure of atoms. 

[ H S. Exam. 1903 ] 

11. Wiite shoit notes on .— 

[a] Ihotons, el'ictrons and neutrons. 

{h) Radio-activity 

(c) isotopes. [ II. S Eiam. 1961 ] 

11. Define hiiell\ the modern idea about the structuie of 
atom and explain ‘oxidation and ieduction’m tonus of oiectrons, 
iliustrating youi answer with foui examples. 

[ II. S. Emm 1965 ] 





-sq^s^T 

( Electronic structure of atom ) 

C^-C^tq (.nm (nucleus) ^1 

'»ff^ f% 

^<»{1 m (shell) i 

fq^f^?ltc>T c^ ^?ffS caT^qi «Jti:^, 

««rfc=^ I 

« CSltk^^ c^-c^t^ 

q5C^^'5lT?Ff^ C^r^T^fS l’ ^sW^ 

^C'S?' f\M\ Mf<f^TU^ C’^lTC^ I f<f^ 5i;r5f< tc5T^|-r- 

'^fsT 

^U9 I <ir<^1'(f‘'T'? J’-’Hl 92 i ^-« n- l??>H 5IJT5T 

92fB I 92?& di^ «U^\ 92f6 

1 '^C'1 

vitf^CT <1tC<I v£1Tn ‘4^ 4<ff6 W.<i il'4Tf-f^ I 

C^ti? ^U'sp ^ilf5 

'ttc^ ^T5t< ^^«ITE5 
I 41? C^ 

itf^-rfa^ a\f ^fw 

f^^f^9T>T f^f«9 '=(^’9TiT 

■^’if'C^ »ffe-^'8 ( Energy 

level ) ^5^1 

C’Kt^ ^1 

' (?t91 (Electron Shell) \ ^5|1 

ii^«i cn^ki^ ^spifs« c^’Err^?ic«f^ wt^ i 



C3!yf’!^i '<8*1 
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c^T^t Tl cnsmfsn:^ 

K, L, M, N, O, P, Q 'arvKI 51's^lT^^ 1, 2, 3, 4, 5, 6, 7 

I C^TC^ >IC^B5 >l*N^Jt^ ^"^16 

^T5T^ I C^CST ^ C*rC5T 

^*^]t?( ^^ifs vii^fs 

*TT«(T<5«I filCH I C^ts^ vii^ ^1 

51*v^ ^r? '®tC-^ s^^1 n ^tc^T <11^15 tc^lft^ 

C^TC^T ?tc^ = 2n2 


:^T5f 

>{“.’<(T{ ^1 -:f^-^^ (n) 

^t^Tss =2?. 

K 

1 

2x l-=2 

L 

o 

imi 

2xz‘^ = 8 

M 

3 

2 x 32-18 

N 

4 

2 x 42=32 


^^-^1 <!‘c^-*^ cffif^i-n 

H55T^ ifl^pj ( Nieh-Bohr ) , 

1 

( Structure of electron shell ) 

CVC^T-T <1^^T<3l<I C*iTC«T a 

^f<c^ nTc^ 
2551E- --'''’^I'~§ ’ 

C’lK^T 

«rm 2. 

(He), 

(Ne ), 'srr^’til (A), 

(Kr), ( Xe ) 

v^iTn (3l^=f (Rn)— 

(Inert 
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element) c^C3f 4ff% c^tc^ ^1 cncsT f^f^l ^IC^TBS 

«r5Tf%^ <«rrC5F I C-sfClS C^9T 

f ^«rrc^—8. C^CH ^‘v^— 2. 

f^feir C’«(tsT 


«f^5f 

C^t^ 

r.^t^ 

K 

B 

M 

N ' O 1 

; 1 

p 

He 

2 

i 

2 



1 

1 


Ne 

10 

2 

8 


I 


A 

18 

2 

1 

8 

8* 

1 

i 

1 


Kr 

36 , 

i 

1 

8 

1 

18 

8 ; 

1 


Xe 

! 

2 

8 

18 

1 

18 , 8 

i ' 

1 

Rn 

i 

i 86 

1 

2 

r 

8 ! 

1 

18 

, — 

32 ; 18 

8 


mvA^ ^^v,t-;i^ =^T'i^®'51^ a C^H 
C-^<^ 8fB tzn^^i{ 


cA\u^< ’f^^T‘315 

2ri1^ 

’T<lC5i:^{ C^TC^ 

Tv^jl 

c 

4 

N 

5 

O 

6 

Na 

1 

A1 

3 

Ca 

2 

Br ... 

7 

Pb ... 

4 

u 

2 
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^>rr^(5T— 

8fB 

^'s^jl ^ f^fsR c^5T?[ ^tittsTj 

(Electronic configuration) (stable) I [ 

CSfCH atC^T 2.] W 

C«lWsi C^tsi C^twj^l (valency) ift^, 

5?t^ I 

’f^pw, 'srai n(rn:«^^ 

’IC’sf (stability) 

r.^TC5T >I*v^1 8 'SJC^T^W l c^tC^T 'ar^f^ 5 

c’JtsT 

>Uf‘i (.'^m 

c^'tc^^ 

'«IT^t^ ( configuration ) "in'® 1 i 

( Changing of atom to ion ): 
^s^ji 11, -g^'^t* c*it^ >?t^Ti 11, 

2+8+1—c^rc^f i ^^<fi 

ycsi^tjr(t')>i'x^j1—1, 

51* ^ji 8 Tv^iji ^nn 10 

C^nc51€ (e) >i*v^7l 8 ^A‘ Ic5l^.5;{ 

>1t’fTl 10 , >i|^f6 (t*) "IWiI ^f<7l1 C5!t%m 

^i\^^ I 

5t# '5lT^si^PT-r ^z^ ’iC^f6« 

'afTTIR ’if^n ® ^71 I (e) 

CSIt’tfB® ^^*1 -21^1*1 ’(!7f vsir> 

wc^fS« 57( I ^1 >i’x^j1 

^tc^Ti 511^71 I J3is^ 

^1 ^f^*r ^?n!t^ 'cit^w *ifli*t^ 

f*i%?r C*i\c9i5 *i?i3it^ ^iLsi^Ssi sis^c^ra «it^t?r 

^t5*l I '»lt?l=l VS I 



12' 




s ♦l^rsrt^ 

Na-e- >■ 

’rv^n=2+8+i 

Al-3e-^ 

=2+8+3 


«rr?r5r ^'Nta 

Na+ 


^^^rl = 2 + 8 
A1+++ 

= 2+8 


Ne ( fi{^^ ) 

^C51^|i7 -ft 
»I*v’171 = 2+8 


Ca — 2e - > 

= 2 + 8 + 8+2 

Cl + e- > 

=2+8+7 


Ca++ 

= 2 + 8+8 

ci- 

= 2 + 8+8 


A ( ) 

tr5i<^§sT 
= 2 + 8+8 


Cl~7e -> 

=2+8+7 


(2;7+++++++ 

’In^H 

= 2 + 8 


l + e --> 

= 2+8 + 18+18+7 


I- 

= 2+8 + 18+18 
+ 8 


Ne ( ) 

= 2+8 
Xe ( ) 

= 2+8 + 18 
+ 18 + 8 


( Electronic theory of Valency ) 

« 

C^tC'«T 

c^f%^ ^tTi 'S{3J ^31^ 

3^rMJ ^=^f& '®(t5rf I 

^ ?»ts 

«it<5}3E^ 

^t?(*l I Cutest 's(t^j& ’T*^J1 ■^f 'ijt 

III—9 
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(i) ?n ^fm 

m^^, 

(ii) ^C9r^«I C3ft® (pair) C^t^T^^RC^I 

I 

C^m C^U ^?f5rru.c^ tr.^^i{ >st^e| ^1 ^^i{ 

^;^T1 ^t^i c^t n^^ti5 c^t^T^i i ^trt^w 

C^ZH cmf®^(TC3l^ C^T^T^I 1, 1, 2 

c^ir^i^i 3. 

C’*FUS C^tt^ 'Sff^fut^ ^ 

«f« C^U C^fS ( pair ) 

C^f Tv^n C^lT^I i1 R'fTN'3 I 

tfc«i^^*j 'St»*i ’ql 'St'rfsffc'® c:5il;f5^¥ nwiC^^J f^*f^ ««'q^ 

ni1^5 sftit^rsr ^w*?1 (;^tCW(KosBel—1916) j 

^1 »r? c3f>c5^?f *fl^Tf<r^ '^*1 

c^c®TC5i?i ^1 mrs'rti:^ ’p^I 

^1 j *r*r«f^ n?f® ^Tt'^til 

fjerR"*! (Le'Ais), C^tC^rwif C*im^l ^511 

*i^r’C^t«fT^1 ^1 c^1-«Ttc5i^ I 

^fsci-C=^^Sft c*qt^ 

( Electro-valency and Elcctro-valcnt Compound ) 
^f^VC^rt^'Sl ( Electro-valency ) S <sn([*l ^ 

f^fe? CTtc^iiji <2t5tOT 

C^tsi c^lsi ^ (;5ic'stt&« «it?n?i «lft«('® 

^ 1 «it?r5i'©fi! f%?i- 

( Electro-stdtic attraction ) (^ft*®! ^*1 

5?r ^f?e.-(?it#t ^1 ^ c^rmm (?it^ 

(Electro-valent, Ionic or Hetero polar compound) I 
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<2f^t»r «it? ^1 ^ mm 

^1 W&C?n 'SJtCST^ ( Ionic valency or Electro \j3lency 

or Hetero-polar valency ) I C^C?f 

( Electro-valent bond, Ionic bond or hetero polar bond ). 

^icsi ^1 ^15 ^^T^CiRI 5l<’*rj1 

mm ^ i 


u 

(i) cmf^?(T5i =2+8+1=11, 

c^tc9i 

CSFtf^sf >1^^11 = 2 + 8+7 = 17 , 

C^C9^ $^C9l?^|^=7 

cmf^^ii^f cjFTr?i=i 

Ts^rt <tT'51^--8. 

c>!Tf^?it5i ^^>(111,^ 

'« >1T>IJ ^ 1 (e) >PC91 

*il^f& 5T*1 viiTv C>rrf^?(T51 >1C<J •icerfBo 

bf^ ^ I 

C*ltf^m 'Slt^csi (Na+) ’ffil'l^ I ^’11: Na~e^Na+ 

c>rrf^>i c?PTf^=i c>i^ 

(e) at?«l CSPtf^^ v£i^f6 C^lC’ffS^ 

^ ^Tv ^C9f 5Tw?rrft c3Ftf?si 

(cr)’ifli'r® i^tii ci+e->cr 

c>rrr^KT>i 's cjFff^H ^'s^ta ’tc^ 

'^'m (Na"^) ^ C^FTfa^l (Cl“) 

( Electro-static attraction ) ?t^l1 

C>ltf%at>l CSFT^Tt® (NaCl) C^C^t ^1 : 
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(i) NaCl ( (3Ft«ltN ) 


o 

oo 

^g'lo + 

O O ^ 

ori ® 0|via«* + j. 

®Va® oN9o + 

0 0 0 0 ^ 

«» O o 

oJZ , 0 _ 

o\^l 0 

(2+»+tJ 

(2+8+7) 

0 0 


Naci 


Na—e-^Na* , CH-c-^Cl“ 

Na+ + Cr Na+Cl- 
NaCl 

CIFtflrJ??!(F), C3;tf^={ (Br) 

(I) NaF, NaBr, Nal sjetl^ 

NaF ; 

Na — e-> Na I F + e -> F‘ 

(2+8 + 1) " (2 + 8) 1 i2 + 7) (2+8) 

Na'^ + F" NaF 

^3[ts? I 

MgO, CaClg, Na^S, CaS, 
NagO ^Ts AljOa ?K CW'e^jl : 

111) MgO ( ) 


©@ 

O C o O + - ©@ 

:Mg: :o:—-^ 1 ^ 9 :++ :o; 

00 00 04 00 

(2 *0+2) (2+6) 

Mg-2e->Mg++ , 0+2c^0=‘ 


-- Mg O 


Mg++ + 0=5=iMg++0“ 
^t^VC^f^J'^1 ’«is”TTft MgO-'il^ Itk 
CaO, ZnO f^far® 

(ill) CaCl^ ( CJPt^T^^ ) 


O 

®CI 
o'-* I o 

o o 


@® 
o o 

°Ca® 
OW® o 

o o 


+ oC8o + 

o o 

(2+8+7) (2+8+-8+2) (2+9+7) 


c o 

oC\t 

o o 


o@ — + oo 4.— @o 

SCIS +°ca° +SCI^ 

00 00 00 


OCis 


Ca-2e-^Ca++, 2CI + 2e->2Cr 
Ca+++2CI-?±Ca+^Cl2 
CaClg itk 

MgCla, ZnClg f5^3i^ ^1 ^ I 
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>6 c^r^i 


(iv) NagS ( c^Tf^'N ) 


@ ® 

:Na: + :s: + t^ai 

• O o o o o 

(2 ♦8 + ') (2 + 8 + 8) Ct+8+l) 


o o + 

iHal + 


— o o 

+ " 


INa*. 


—*" NaaS 


2Na-2e-^2Na+ ; S+2e->S“ 2Na++S“ Na^S* 
NagS 

(v) CaS ( ) 


®0 

o o 


:ca: + 

o e 


»c • 

O ^ A 
CO 


(3 + 8 + 6 ) 


o o 



o m 


= @ ® 


+ 


0^*0 
o O 9 

o o 


CaS 


Ca+2e^Ca+* , S + 2e^S=“ Ca++ + S“ Ca++S“ 

(vi) NagO ( C^r^Tt^ ) 


OO oo OO 00+ -®® — +O0 

:Na: + o: + :Na: -^:Na: + :o: -fiNa:—Nap 

o O OO OO OO 09 OO 

(2 + 8 +*) ( 2 + 6 ) 


2Nd-2e->-2Na-", 0 + 2e->0" 2Na+ + 0“ Na^O" 

NagO 

(vii) AlgOg ( 


o o 


©® @@ 

oAio®+ 4^0® +Oo +o 

OO o «■ “ “ . 

(2 *■8 + 3 ') ( 2 + 6 ) 

■ ^ _ 

— o e 

©, 

© 


+ OO I = OO = OO “ 

:a1>4.:al:-4|o: - %oi + 1 ‘q: —ai,o, 


2Al-6e->2Ar+^ , 30+6e -> 30“ 
2Al++++30“ ?± AV++O 3 
AlgOg 

(Electrolytes ) «fsfrar^ 

^•RH ^ ^ I 
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( Co-valency and Co-valcnt Compound ) 
5iai-(?rt^Sfr®1 ( Co-valency ): C^U 

( bond ) 

^fi^n (^rtcsT ^ 

^fel I 5r| (f!^tf^^ ( pair ) 

(!) »lS|«tC^ { bond ) ^3?15t?f C^ETt^ 

^ 3Br »iarc^t€l ^n C^iPl-^riC^^ ( Co¬ 
valent or Homo-polar compound ) I 

■ii^^tai ?rt^c;5tc'5^ <1^5(tU5 c^ca ^T^c^<j c^z^ ^ 

a^fB Tffcwtc^^ sftiT 

3w^t#t (?r\c^ c^cas c^tsfj'«1 ^ 

csrt^^ I c^ c^rs ^zm^^ 

^z^ atW7^1 c^n ^Uz^ 

^T?t< f%=7 C^t^ ^^^tCi9 fki{ ^^Ttfif 1 

Tl ( Co-valent or homo-polar bond ) I iTt^- 

c^z^^, cjftH^i, a^^ t^nfsf '=itQf^ 

(H*, Os, Cls) a^N ^T*ft?(®f^ '^^f^9 Ciit^tisf^ ^1 

cTi-'sirtsi*^ c^’t I 

^^1, ’fksiTj ( Elementary molecule ) 

! 

(i) ^t^c^Tir9fC5i?i c^ic^r 

c«tTU9i ^itfB ^s^Jl ’iff I ^t^, ^IfB 
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CTO^1—1 

(Hg) I CJFtf^si (CI 2 ) '5(5>1’1'®TC=? (CI 2 ) 

I : 

00 00 00 00 

sci» - "Cls — ici(°) cl; —^ cij 

00 00 QO 00 

CJptfi!=( (Fa), (Bra) '« do) 

^ I 

(li) 'e'-'ii ‘ 

wu 00 00 00 

OS + so —► o (;s) o -— o, 

00 00 00 00 * 

;n;+;n;—. ;n(;;;)ni—► Nj 

^^rStca^ , ^tltStr?iL5H «T»L's1—3 

(in) ( Compound molecule )! 

H' + 'O't'H— H(S)0(S) H— HjO(®^> 
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H 



; H-ii^ 1, 0-ii<i 2 

il 

o o 

H“ + S N “ 4- “H + “H H (S) N (S) H N Ho 

OO 




H” + oC® + °H —^ H U)C ( 2 ) H— CH4 (hRsfq) 

”H ^ 

: H-n^ 1, C-^^i 4 


CS+SO--0(SS)C(SS)0- 




2 , C-^s^ 4 

c«rTc^^ (J) vn^fB (—) 

^^1 JTSfc^r^ C^T^I ^iTl : 

H-H-»H2,0 = 0^03 N = N->Na 
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, H-0-H->Ha0,0=C = 0->C02 
H 

I 

H ~C-H—^CH* ; H ~ CsC - H-^CaHj («rJTf^fBf%5l) 

I 

H 



caff^tt® (HOI) c^Tf 

3iT« 

I 

^1 

C^V5 315(C^T'^ C^1-^ITC5I% 

I 


C^d^3"*51 

( Co-ordinate valency ) 

>farCTf«ft (Tik’r ‘i^srf'l 

^c5T^^*i *r«5fTi *rr*f i ^r’^fi: 

A°+ "B-^A X B ( *l5ic?rl^ (TiH ), - B 

AB 0'tC’t A B iff’^ ^PCir i A-'fl^ 

f5?? ( o ) li-diil fg^ (*) ^ 

C^Vi, Tf^^l ’JfT^ ^1 ^Ttf'S^TtCST 

»T’rc^t«rt' C’l^c’T^r f'-di ^c*i^sT c^rcva c^*iri 

f<F« 4*ffn f^c^r^r ^acsfsr cto c^rrc?^ >«®f5s[faf 
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vt’T I «flwn ^1 c^r^'nsi c^i- 

C«lt^«1 ^1 C^1-'S5f®ca[^ (Co-ordmate 

valency): (?H 

Cf^ ^ (5^1^ Tn-m ^c?r 

f^C'^ C^tsi Wti^ 5l1 

«i^=a?t ^c^i^lsr^ c^i^<i5 ?Rc^ (7f^ 

I 

^■?r, AB ^5T^ at^Tt ^n C^'^’T I oQflin c^'^C’t 

c^f«rc^?r 5® n?5if‘ji nt's^l 

?it?r I sf^fl: 

A+B = A : B {'Sfsfsf c^f^)i 'S.«ir^1 A->B ^1 A'^-B" 

AB C^tC’t^ A 'ft^ I 

«f^5p fi5«^ -> ®w*r c^'^c’t c^ 

*tt'«^i ^z*fi nc^f®'® ^f?'^<(^f c’? ^C9i^5*r cwi^c^ 

src^r c'ic’t®® 'fi^H i 

(l) ^flCTtf^’ft*! : 


H® 


o 


H®oN| 

o 

1^ 


0 

H + 


e * 

CL 


o o 



o 

o 


♦NH 4 CI 


(-SJjKwiQxjm 


'8^rrc^tf^^tsi (NH*) ’tk’i 'srTtc’Ttfs^^t® 
ii^ C«ft^ ( election pair) Vt=f 

^Tft tc»!^-|«f cwt^ '5jr«i ^ ^T^rr® 1 ^c«t 'siifwi- 

tij^tar (NH*) ^^1 *e^ ^Tiwf^m ( NHl ) 

*rc«f®® «£r^i*t «tf? i£i«« ^fi c5ic*i®® 
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( Cl' ) STOT (electrostatic force) 

«iTT^rf^Tfjr cspfur^® c^’t i 

csi<t1 : 

NHg-^H ^1 NH: , NHi+Cr ^ NHlCr 
c«r<ri 'Brrtcsrrf^^t’T «i>i3r cirr^rT^r^i 

'sfTtcsrtf^^fsr '®(t^^ >8 c?Ft^^® '®rt?w?i >T«:,CTt’i CTT«fi«rii 

^TtCTff%f'nq c^'t^r i 

(ii) 'siTtc^rf^’rrsr »r^sr: 



■“ H 

+ - 

Man aaa 

0® 

H?N [|]h 

+ 

?o^w 

0O —' 


oo 

_ H 


_ 


-->NH40f- 

(OjiUWiT^wsr 


^TTC^ff^^fsr ?f:^5f 

wN '-fc^ «sjf*i «fitc’r{f*i^''=i 

( NH* ) ’Tf*! I 'arnc’itf^tsr ( NHi ) '«i*f5i 

CJTt’f \5>IC^^ ( OH" ) 

"STTtcsrrfir^t^ {NH^OH) *1^51 i 


H 

n—N->“H ^1 nh; (- o - h ai oh- () 

I 

H 

NHl+OH" ^ Nn*OH ( ^Tt^tPiit^f ) 

(ill) ^Jlf»T^ ’lisf : 

'8mf»fu¥ *ra*it^ srfsi^Ftcaa (S”) *tc?? 

atwivr^r (SOI) ^ I 

^Itirsi 11^15 ^T^C®fC«R ’sTiwa (H'*‘) W 
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(H 2 SO 4 ), ' 5 I«?r ^1 C*Itf^tar 'aitircsi^ (rJa'") ^ w 

(N a a so 4 ) ( 7 ft<r ’t^*r ^1 : 


:o: 

. . II3 . , 

:o X s X o: 

• • UJ) • • 

:o: 


•A' 

_j_ • • t* *1 0 • 

+ 2 H-►H xOxSxOxH 

'* » * I—t • • ♦ ' 

[E3 

'O' 


[ 'Bisrsf (;5If^TV5l-> ^ (:TrT’«fT'5l - ] 



o 

M 

+ 2H -—►HO-S-OH 

O 


»rr9JC^& 




[ Electrolytes and non-electrolytps j 

ai '®i9aTfr i 

tipTa acai ef5^-caT^j«i cat’t k^ra'c^i-^sTt^'^ 

c?it^ ^s?;a isar*! ai 'sra^Ta f<fit§ a^fac^ 

ntca I : NaCl ^ Na'‘‘ + Cr , CaS ^ Ca'‘''‘‘ + S“ 

Cate'S ^fac^ ’ina 1 a^ai: 

NH^Cl^^NHt+Cr Na2S045±2Na^ + S0X 

HCl, H 9 O ^^7Tfa ca\^ aril'® ^sr-cat^ 

’Ttata'f® a^far® <itca ^ 1 ®tt, 
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COg, NHs, CH*, 9fk^ '«I^5r*i C^\?f 

’itMT?i®^5 c^1-'5jtc5f*& I c^’t 

^ ^ni :t1 I 

^««n. NaCl, KNO3, Al8(S04.)3^^iTrw c^it^ 

T( «ncsi‘^ ’^^ 

’iki^ 'im c^i-^jTC5i‘& mf^z^ ?fi!?[i 

s»^ ^C 5 T I 

c^ >r^9T c^'t^f ^1 f^c?fir w^fir 

5 tk 5 T I 

( Charac¬ 
teristics of Electro-valent compound ) % (1) ?(1 

, ( 11 ) w't’i ^^z^ 

(11) ;^1 ?TI vjq^r. (m) t^f^i 

C’rrn ^1 ( isomer ) ^k« '^^^ 1 

Characteristics 

of co-valent compound ) l (1) ^C«T 

W 5 T (11) ^1 wv<^ 

(ill) t5t^i ■^ 9 \^ T(ks( < 4 ^? 

(iv) ^ 'Sfttc>T'Rt?J 

^tks^ I 


Questions to be discussed 

1. How would you explain the causes of valency in terms of 
electron ? Why inert elements are incapable of forming com¬ 
pound ? Valency of chlorine may be 1 01 7,— given reasons. 

2. Define and illustrate Electro-valency and Cc-valency. 
What type of compounds form ions ? 

3. Explain with structure the nature of the following com¬ 
pounds. Which of these compounds can ionize ’ 

COj, NaOl, Og, riaO 
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4. What are electro*valent, oo-valent and co*ordinate bond ? 
How sodium chloride, oxygen and ammonium chloride are formed 
according to different types of valencies? [At. No. of Na=ll, 
Cl=17, H = l,0=8, N = 7.] 

5. What is the difference between co-valent and electro- 
valent bond ? Give two examples in each case. 

6. Explain electro-valent, co-valent and co-ordinate valencies 
from the standpoint of atomic structure. Give electronic struc¬ 
tures of methane, ammonia and ammonium chloride. 

7. Write short notes on protons, elections and neutrons# 
Give the electronic explanation of the formation of the molecules 
of sodium flouride and flourme. Mention the type of valency 
exhibited in each case. 

[ Atomic number , , F=9 ] [ H. S. Exam. 19G1 ] 

8. Give a brief account of the structure of atoms. State 

and illustrate what >ou understand by ‘electrovalency’ and ‘Co¬ 
valency.’ [ II. S. Exam, [comp.) 1961 ] 

9. Wiite short notes on •— 

(a) Protons, electrons and neutions. (b) Radio-activity, 
(e) Isotopes. H S. Exam, (cmup.) 1901 ] 

10. Wiite short notes on :— 

Isomerism, Electrovalency and Oovalency. 

[ H. S. Exam, [comp ) 1964 J 



m^‘1 3 fmnssi ®«7 
ai*f»<(bm a fkwr^sxfw 

( Oxidation and Reduction ) 



'uTm ’f^l, 
c^\cn? ®tt- 

'5[^>ittc^^ vfiTs f^f^a feta 

^n‘\ f^<al al 'sr^f^cw^a i ^it^a 

a'^fi c«it5?ia <^1 ^jfta ^«rai 

^TJtcai at^ cm?i «ifei 

femia f^w*(^ I 


( General definition of oxidation and reduction ) 


(Oxidation ) 

al ^Ta«i feta 

( Oxidation ) ’Ttata'I ^vss\ 

a®i1 ata ca ^tacla M : 

(i) ^^fat«R a’scat^Ji, aai: 

C+O 9 = 00 ^ 

(ii) 5t^^c^5(farat^i^, aai: 

‘4HCi+Mn03 =Cla+MnCl8 

+ 2 H 2 O 


fa^ta®! ( Reduction ) 

fa®ta»f^ ai fama*! feta 
( Reduction) atata*l av®1 

a'fai ^^ai ^s^af’f^tca a^ii ata 

w 

ca fawtacaa M i 

(1) 'sr^tac^a facatwa , aal: 

CuO+H2 = Cu+HaO 

( 11 ) atiaf^a, 

aai : Cl8+H2S = 2 HCH-S 
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^5*1 ( Oxidation ) ( Reduction ) 

(ili) (li) 

, ?{'«ii! Ti ?m I : 

2FeCl24-CIa = 2FeCl3 AlCIg+3Na = Al + 3NaCl , 

2FeS04+H2S04 + Ha02 Fe2(S04)8+2H ( ) 

= Fea(S04)8+2H20 =2FeS04+HaS04 

(iv) (iv) 

Tl 5t^ I ^'41 : Tl I ^«(1: 

2KI + HgOa = la + 2KOH HgCla + Hg = HgaClj 

lifers Rfel- 

C, HCl, FeCia, FeS04 CuO, Cl^, AICI3, 

KI ^1 'sr^f>iv5-ft-sr^ I Fe2(S04)3, HgClg \ 

I 

^1 ^um a M U^UH 

^t^i c^ii w*! ^1 f^fei ’T’nr'^c^'3 

a (O2), (MnOa), 

CSTTf^'-i (CI2) (H2O2) 

(oxidising agent) I 

^H'S CW^1 Wi C^ «(3I ^1 ^r^«l-f^Hl 

I 

f^faF?(t^( ^t^- 

(COg), 
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(MnCla), C?Ftfl=[ J^l^T 

^ (FeClg) CQ^5*V 

(HaO) ^^(1 ( reduced ) l 

^ Mm'\^ m 3K^o^ \ 

f^^T^«t (Ha), 

(HaS), cmf^llT^ ^Vf (Na), (Hg) 

(Reducing agent)) 1 tgc^H ^11^ 

faj;?(1 7\’>p\^ 5f^1 I f^^t^el 

(oxidised) I 

(Ha) (HaO), (HgS) >ft9lipT^^C^ (S), 

(Na) CIFf^T^^^cn (NaCl) 

(Hg) (HgaCIa) ^1 

^ f^^«l f^fel ( Simultaneous Oxidation 
and Reduction reaction ) : pjfel 

vii^fS -sfc^T^st wz^ vst 

^?ii m I v<i^f& lami'-i 

(2fCUt^ST KfsRt^ TO ^tf^v^- 

'»l?*i'«f^^?i*i »rc«r 

I ^ c^ c2ff^0 ^ f^'srrii«l 

»t«ft«ir ^tsp 

I v£iTv 

I ^?5n ^ I 

(CuO) ^4T I vilt 

(HgO) v£|Tv (Cu) 

I ^f)=sp1 ^l^tceTtFSfl ^f^CST Cif^1 C^ 

^t^«l Tl C^ vii^f5 ^^X 'il^fS 

at^I «t1t^ "it^’N 

III—IO 
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Ti 'j^Ws m 

^1 f 5 r^T?i®i f^tot?( vii^fTrcsf ^■sf^v^Tc^ TO*) 's 

f» 

af^ ( Oxidising agent or Oxidant ) % (^ afJ^J 'Slfj 

c*i\^ ^ 

tit^^ c^9[ ?ri ^t?i^ of^ 

5^1 *^1 ^ 5 ^f 5 n:'s«§ ^ I '«i^f»Tc^JT (O2), 

(O 3 ), TO^mt® ( HjOa ), ^TC5)1C^iT ( Fg, CI 2 , 

Big, la,), '5{jTr^^ (HNO3), y\ii ^ 

^nf’l'® iHgSOJ, ^Tf^TO (KCIO3), 

(MnOa) ’(§Tf^1|f>( ’imTfSfTCi?^ (KMnO^) « 

^Tt-C 3 FTC^& (KaCraOr) ^^Ttf»f TO^ 

I vii?lin ^t^*l f^feTO 3 T^ 5 t ^to ^*1 : 

i 2 Mg 4 - O2 = 2 MgO 

?ttcTO^^: PbS + 4H2O2 = PbS04+4H20 

() { ®ft<^) () 

I2 + H2O+H2SO8 = 2HI + HgSO^ 

(WfT'^) (f^8ftf<^) (Sfff-il^) 

: C + 2 H 2 SO 4 = 2 H 20 + 2 S 02 + C 02 
(f^B^rW) (wrw) ('NBfTf-?'® ) ( BTTf^^ ) 

: Mn02 + 4HCl = MnCl2 + 2H20 + Cl2 

( BfT^^ ) ( f^IBftr^® ) ( ) 

[ n^tf»lTO : KC103+3S02H-3H20 = KCH-3H2S04 

’!t^ 5 (jt 5 rTC 4 ^ : 2KMn04 + 10FeSO4 + 8H2SO4 

= K2SO4 + 2MnS04 + SFealSO^) 3 4- 8H3O 

^tt-C3FtC5l^ : K2Cr207+4H2S04+3H2S 

= K4SO4 +Cr2 ($04)3 4 - 7H2O 4 - 35 ] 
(5?[J ( Reducing agent or Reductant ) I (j;^ 

^ C^1*T ^t^esgte^ii ^1 Clftsi 
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^•1 '6 

wrt®^ c^h^r ^*ijftfi^ ^or 

^c?[f5 : ifTtcwtc^iT (Ha), (C), 

(CO), ’TH^PTI^ (HaS), 

\&t^.'5(^jTt^\5 (SOa), (Na, Mg A1 ) 

^^c^-'«rrc^rrf®^ ( hi ), ciPt^Tt^ (SuCia) 

I 

FcCls + H («fr^^rr*f) = FeCl2 + HCl 
() ( fsr8rrr<'^) ( ertf^'®) 

: ZnO + C + CO + Zn 

(«rr<^) { f^BTf-^T) (srtr^i^) (f%erff«^) 

; FegOg + 3CO = 2Fe + SCOg 
( ) (^ff^« ) 

2 FeCl 3 + 2 H 20 +S 03 = 2FeCla+2HCi + H 2 S 04 
( ) ( f^rmfil'®) ( ) 

(R)5I I AlClg + 3Na = A1 + 3NaCl 

(Bft^^) () 

FegOg + 2A1 = 2Fe + AlaOg 

( 8rr?Rf) ( r»t®rf <^) () (wtf^^ ) 

'«TItf^: 2 HI + HaOg = 2H2O+ la 
{r»rB?t?f ^) (^f=?^ \ (f<5rrf^®) () 
CIFRt^^ S 2FeCl3 + SnCl9«2FeCl8+SnCl4 
() 

( Electronic definition of Oxidation and Reduction ) 

'Q M fV C^R®T 

fmH ^!ii i '»(tc?t^ 
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C^l^ (shell) 

^t^rtsT-«twit5i^ T^Tm c^s\ 5if^^ tiiT^ 

f^fel I wr^«i 'e 

I ^"N*! '6 f^^ra«i 'e 

C^TCSI ^^^15 'sitWtsr-filiftr:^^ 

to ^T^J1 ^1 ^n I TO®I 'e f^^ti?‘l f^’«1 ^]t^1 

W9r ^n(^f5 ^T^«i filct-t «jc^t^5( ^ I to 

»rv®t^ ^£1^(5 ^ ^T^«i fai:#»r a, 

'art?i«l ^1 'Biaf ^ 

^9f '^lc\^^i{ ^T^tC^T 

( 

C^f®m 5t*T I 

'^W ( Oxidation } : (^) C^-f^totlT C^t*! 

"Clt^R ^#51 ^-Z,^ C5|^ f^totC^p 7[^-\ ^ ^1 

, Mi\ mw 511 3|#5i i 

^^*1 ton ^CWfB I fi{^5F = e , 

'^nz^. 1 ^*<1: 


Fe 

2e - 

—> 

Fe++ 

^N5J5T 


C5r<(jj 'sr^jqsr 

Sn 

2e - 

—^ 

Sn^*- 

t*! 


c^nt»f '5rl^=r 

Na 

— e - 

—^ 

Na+ 

CTTf^tsr 




2. ‘^'4" 

'arttr^ I ; 

Fe++ - e -> Fe++*- 

C*initJf '5rf*(5T 'STf^ST 

Sn++ - 

^]T^T>1 'BTf^ar 


2e —^ Sn++++ 

'Sft^sr 
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3. ^rfsitsR ^1 

^1 


Cl- - e 

-^ Cl [Cl + Cl-^Cig] 

CJNt^® 'arm 

cf Tfii^r *t5Jrt^ 

S= 

2e — >■ S 

'«Tt^sr 


0“ - 2e 

-^ O [ 0 + 0'»-0g 3 

'Bf^pfarewsr ^TT^sr 


(COg, SOg) 3Fr5Rr (bond) 

^ C^t® ^isT ^c?r ^t^«l 1 : 

• • « « 


': o + : c: + o: 

• • • a 

s-o(: :)c(:;)o 



cTOc^ ‘—’ fsf^ m ^t?n 

O “1" C "H O”"" >0 = C = O —^COg 
O"HS"f"O ■ >O = S = O "'‘'- ^ SOg 
f^^?l«j ( Reduction ) S (’^p) fifertil C=?t«? 

^ c*f^ ^ 

Fc+^+ + e-^ Fe-"+ 

c^f5iv c^^T>i 'srmsi 

Sn++++ + 2e -5- Sn*+ 

^ jifsrv "ert^JT ^rRT»f nr^sr 
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♦ft^ef^s ^1 ; 

Fe'*“^ + 2e —>■ Fe 

Sn'^'*' + 2e -> Sn 

^n^m'srm 1?srn^5it^ 

Na"*" + e —> Na 

CTtf\nt5[ 'Sft’isr C>!tf$^l5f 


Clg + 

2e 

—^ 2 cr 

csFtr’i^j 


c?^f^T^\5 '»rt*isr 

s + 

2e 

-> S” 




Og + 

4e 

— 20'^ 

'sjTfJirBfiT '«t^ 


'sft^sr 


(^) Mm c^ls^ ^1 

ISt^t'Q f^1?l*l fe?f11 : 

O = C=O— C H^Og 

^t?[^ ^ mi ( Oxidising and Reducing agent ) l 

C^ <sl5«l ^911 m 

?i ^1 ^^'5'^ c^ 

'fftii ^911 iRi 

iffsjj ^ i£ic®r^ ^ '• 

vS7t^«i 'tS f^.^^7t^«i 

V Oxidation-reduction takes place simultaneously ) 

1. ^^*1« '5i^r»ic^-r5{'s «tff^ 

«t^ei ’*(< '»(< ^t^“l I 
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2. ^t^«j st^el ^51 

3 . ^t^«l 3 f !^7 3 t^«| fs^c^ 

^-51 ^tlf fell? ^?T 

*rtiT f^C^ ^tfe y^?t ?t? I =?'«?!• ?5!1 ?t?, ^T?«t 

'Q felt? ?C^ 'Q fet?^ apiT ?t?1 

«}i:?r^jf I 

4 ^1?^ ^ feta®i ^'41 ?1 f?^t?-is( f?fetii 

?T f?^t??^ ???T ?#ii a'?! ?N?j?f 

5151 ??i1 ?t? ^8 f?wt^«l fe^t 

^‘5t^«, ( simultaneously ) I 

(i) 2N.1 - 2e -> 2Na'^ ’. C?tfetC?? 'St?'! 

( ) 

CI 2 + 2e ^ 2Cr : r?Ma®l 

2Na + C4-^ 2N.1+C1' 

•nt f?fet? c?tfet? 

C^tfet? ^t?^?icn (Na-") ^tf?'^ ?? ^?’ C^FTf^^T '®1^ C^t 
5 ^fB 4 r®l ( 2 Cr) ?ii:? ^?1 

c^tfet? '6 ca'ifaw f?fet? ^t^«i-fa^t?«i 

f?fel ?c? I f?f3F?t? C^Ftf?H '®f‘i 

(CI 2 ) 5|^‘l ?ft? ?fel ^1??f I??j -il?* ^5-«t 

CIFl^Tt^ '®rt?51 CCl") ?t?1 ?T? I 

c?tfet? (Na) ?5t^ ?f^?1 mi 

^Vs ^^51^^51 ?^c?{? ^tf?'® ?^?1 c^tfet? '«rt?^ 


5fr? I 
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(li) 2Fc - 6e 2Fe+++ : 

() («rTf ^'$) 

3 CI 2 + 6e -» 6Cr : 

() 

2Fe + 3Cl2 —2Fe+^-+(Cn3 
fmn 1 

(ill) 2FeCl3 + SniCl2=2FcCl2 + SnCl4 

() 

2Fe+++ (Cr)s + Sn++(Cr'l2 = 2Fe+"(Cr)2 + Sn++++(Cl )^ 

2Fc"-++ + 2c 2Fe++ : 

(®rn^) {) 

Sn'^+ - 2e ^ 

( ) 

^iT (Fc-^+'*') ^j 

sryei ^z^ jjTv c^F^t’T '®rt?ic^ 

(Fe^+) ^ I (Sn'^'^) cif^T 

(Sn+++^) I C?Ft<t^^ 

C^f^W C3Pt^t^^U^ 
fei «?rtc^ I 

( Oxidising and Reducing agents ) 

a c5r?«i ?p!i 

^fffqf ^1 ( Oxidant ) 

^Z^ ^1 f^f^feff|*v ( Reductant ) I 



(Oxidising agent) 
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^?i-s 'Sc^T^f 

(O 9 Os) 

( Clg. Bra ) 
(HNO 3 ) 

(HaOa) 

(H 2 SO 4 ) 

Mn 04 ()-C^ 13 ^ 
Mn 04 ( ) „ 

CrgO, ^^'1)—^^511 «(< 


’ItfK • 

o- 

Cl", Br” 

NO ^1 NOa ^ NaO Tl NH3 

HaO 

SO 2 

Mn++ ( ) 

MnOa 

Cr+++ ( ) 


(Reducing agent) 


(K, Na ^^rrf«f) 
(Ha) 

(HaS) 

(CO) 

’fejW’T (SnCla) 

(SOa) 

Cip^t^ ®Tq«| (FeCIg) 

(If-miirl JJ^ ) 


K+, Na'*' t^3tr*f 

Fe^-+++, Al++^- 
» 

^1 H+ 

S 

CO 9 

Sn++++^tf^^ «T<^«1 (SnCU) 
H 2 SO 4 <1 so: 

! Fe+++ W (FeClg) 

1 ( ) 
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Questions to be discussed 

1. Define and explain with illustrations oxidation and reduc¬ 
tion. Is« it necessary that an oxidising agent should contain 
oxygen ? 

2. What is meant by oxidising and reducing agent ? What 
happens to thebe agents during the piocess of oxidation and 
reduction ? Explain with two illustiations. 

3. Oxidation IS moie than addition of oxygen—explain this 
with illustration ? What is reduction ? How the process of 
reduction is utilised in metallurgy ? 

4. Define oxidation and reduction m terms of electron. Give 
two examples in each case What happens to the electrons given 
up during the process of oxidation ? 

5. Define oxidising and leducing agent in tcims of electron. 
What happens to these agenis duiing the leactions ^ Illustiate 
your answer 

6 . Duiiiig chemical reactions fenous ion is changed to feme 
ion and stannous to stannic ion. Indicate which of these 
reactions are oxidation and whi^di aie reduction. Give leasons 
and electronic equations 

7. What do 30 U undeistand by ‘oxidation' and ‘leduction’ ? 

Give examples. [U S. Esunn. ]9(>0 , 7903] 



s *rfkBV, 8 



»l%? 

*f«T^i?r <ff<rf*T ' '£J''?r I02i& 

tp!%s( *rifTc<?i Tsrc^ i 

tfi^ »^5f^ *jr^vQ siiir «ft^ji^ '5fw <rr??r ^ffs 

f^ffr «r«fi5fi I 51131 _(7Tr!ii, 5]f*ri, ♦rriivf, 

lU^, C^r?1, 'Q I '^t^, 

C^1?1 5fc*f f???i I OT1, m] '« ^>(1 

'£tt>f^^ I *rc^ t&*T, c^’t ^fcSiiK 'Jssrtu 

(.•ff^T^^I «£i? *r^ «rt^ I 

G^ftid ^ s 

<tC^'Q fst^TC^ c»lt^l '« fW6=T 1 

*irA ^ni r? I ^T5i1 'Q (.srt^ -stt^ 

I f«l*T?J<lt»^^1 *tr^=§r I^ns i?i{ 'Ulsitffft 
»fOT C3t9 *(t®, ^ l'^f\ I 

c.’fC'^ C3tc^?r ^T^rT?l etFfsi^ O I 

• 

c;its? '5fif<5ptc?r^ «rt^ c«f? 

I t: '5l1^*t'S ^^V^US'9 OTtfl f%?f os^ 

nwt< I sr^csti 'sur^fsi^fc^ ^Tfum 

nf^«ff%^T?i Bf¥ 3r^t^9iT c^'siii *fi^i5 i.’tt&i^ i 

'8jc*ic^^ 5ic^ c®ftn «£f«rsr i cji 

fe*rtir «ii^^i^ \ 

?t^tii «£fT^5r j 
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'« s 1200 v» *$^^1 •rtJ5 *rt'«iii 

I fsi^T^^t^l c’Msr F^r® ^*n 'art^^rt^ i c?it5rt*t 

artaiTcwT ^»rr^ f^*t^ «r5»»«i f^^r i !?*»'« •t»rr< 

^1 «ltc*t^ <£r5f^^ ftsf ; (^ 

T®sr <fi^ '®ffi c^fsT «rt^ fB[9f *ri i 

: ^rt^r*i^ft3ra *t^C!?c^ i 'aut^sf^f^mt^r 

'STtf^^ 1827 I 3 855 ititc’? *tTrftc»T^ «2f«r4^^ 

* 

♦rr^a f^fap rff .a’p-t’ •t^t-r i aic^fi c^tTtif 

'Q *rac5ca cafn i 

<jf«rfn:'5 '®fTa c^t?? i pit^?(t& ^rfw^ 

Cartf^^ ^fcai -mu «fi^«tt8 

^rt5r^-^®T^ta ’Ftcf -st^i^i’r as^ I 

♦r^ffirat^ 'G a^rT«i^ai5rc=? =0 

ara^T^ a^al aa i 'Bf»fw sfatfaf^ ar'i^«5t^a '« araTta 


cassia fitsfeia! aa at^ i fac^a 

a^ata ataa-a^ias'ia 

facHwTca ara^^s; 



C5itf1 ( ajtaaa ) astal ( a**tia ) 

a^ () 

^al ( c^'s ) 

cafai (c’ti^) 

^*ri (■fasi^ta) 

?fitl?ata 

'aTlss.fafaaia 

anififaap 

f^afsa 

^Tpc’^a 

ataa {ai^tfa) 

<?g*ifaa(a 

’srtcafsara 

af«aac®a.a 


caftaT*^ 

^Tff 

arr^rca^afa 

^ftc^faata 

faaaia 

C'TtfcaTa 

^^cafaafa 


^a^faata, catfaata « rr?:^ara araata aal 

aa aTaat*lfaai 

^a^rracaa arcn i 





'sTac^sa faf^ 

'srtac-f 0m ^^ai^ ; (0 c^rt^tf 

fa^a, 

^f^n, ^^*ia 'Q ^ar^irwa 

1 al^ a^acw 

^Tac^a 1 

(ll) 

—aaisfca^r, ai?Tat|, 

afl’^a, ^gi i 

fa^a 1 (ill) ^ ^<ss—fana, at^w. 
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^ I %U—<siVi I (iv) I (v) 

I (vi) cajst^il^ ^ 

(vii) TOt^i (viii) cel's 

I (ix) fir^^ csi'«!i—i (x) 

(xij C^t^’srtei '«rt^f%^—I I 

eft^ 'Q 

» [ Characteristics of Metals and Non-metals ] 

^Tm^ ’t'tj 

csitr^i^ ^ i s^^^ 'e 

<ii^^ Ctf^RR I f<t»R C'»\^ 'Q 

f«f§ 

(i) • 

( Differences in Physical Properties ) 

1. C'«^'5t^"51 ^ 

*rt'§ ( Metal ) ( Non metal ) 

v£1^*n <2ff%^5|ts{ ^1 Vila's 'S 'sitC^T^ 

Mt^’T 'Q^^J ( metallic lustre ) I 

» 

cmsi1 « ^It'^- I ^ 

fkUm ^vs\ c^u I 

I j '«r^^T7f I ’®ftC7ltf^st 

'«rfc^i^ 

<2jf^JF51R I 
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2 . 

«it^ I 

( density ) | I 

m<T^®f^ C^f^ I ^C»(I 

'^T< I i 5 , 'STtC?(tf^CJT^ 4 * 9 . 

^jf^ap5[ ; fi[%f?T. C^Tf®?[T^, ! 

I 

C 5 n[« ?T 5 l ^1 'il^* 

*r^, ( high tena- '®T-*(T^ f'tRsr, 

city), ( malleable ) vi)^" '9 I 

—I '®l-«ft^^ 

(metallic sound) I 

^.1 ’(T'^^T ’tTrN® ^] I 

I cm^l >(^CtC^ 3 =l^*iTil't- 

1 

m I 

4. ^ %ie. ^STSI 

I(t^ 9 9 

^f^Tf 5 *t ( good conductor ) i ( non-conductor ) I 

-^T*! 9 I 5rjW^^ 9 

^f®3F5( ! ^t’f 9 <fT^ 9 

= 5 ^ 5^51 I I 
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(ii) *1t<=215? 

( Differences in Chemical Properties ) 

1 . 

*(t^ ( Metal ) ( Non-metal) 

( electro-positive ); ( electro-negative ) , '^Tt, 

«r^«l 

1 Na - e-^Na'*’ I I CH- e-^Cl' 

nc*^f5«f?^ 

f^c^ ??(i : '5[t^f^ ® I : 

NaCl ^ Na" ( ^TtC^I^ )-l-Cr NaCl ^ Na’^+Cl" ( ^JtWT^ ) 

’^cwfs^ I (NaH) ^T^C^TCSf^ C^lC^tfS^ 

HC1^H^--1-Cr i NaH;:±Na^--fH’ 


2 . '> 2 lf fe 

(CuO, (SO3, 

FeaOs, CaO) 1 CO2. PaOj) 

*((^^ 'arrtfJf^c^ 1 

TO '6 st^t-r nn I 

m\-- Na20+2HC1= S02+H20 = H 2 S 03 

2NaCl+HaO. C’lTf^m 'S P 205 + 3 H 20 = 2 H 3 P 04 

^iw 

f^fmn I ^*^ 1 ; 

Na 20 + HaO = 2 NaOH 
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«rt'f 

(HgO, 

c«i^ (ZnO, AI 2 O 3 CO, NO) f^Jtf^ 

PbO) ^TtffRl 71C5f '« C’?t5( 

'6 ’SSft^ ’flSf ^1 1 

^««r^ I 

(CrOa, MnaO^) ‘(m 

3. '«ijtto?f 5^?r 

«(Tlfji^ ( HCl ) ^ >It^f5p^f<^ I ^ '5!Jtt>fl^ (HCl ^1 

(H2SO4) ^ 5 %^ 45^v I H2SO4) mU‘\ 

(Hg) I ^\ ^1 =I1 I 

Zn + HgSO^ =ZnS0 + H 2 I 

’«I]tf»ll'5^ ^C5f 
1 C+ 2 H 2 S 04 «= 

(Hg) I C02+2H^0 f PSOg 

4 ^^ItC'S^Csra TOf f^f^^ll 

1.0, Cl) ^XM 

I m] I I '5[-tit^?i 

NaCl, ZnClg , 

>ii»rf^n^ wm ^T?t 1 mm 1 

FeCls, AICI 3 «rft- PCI 3 + 3 H 2 O 

m I m \: =H3P03+3HCI 

FeCli+SHgO Fe(OH )3 ^-utf^ap^ t C^$t 

+3HCI cift^tl'5 (CCI 4 ) ^C9l^ 
»lt«(T^'t^ f^faRlI ^Ttt^ ^(11 

CSFt^T^^ (SnCU, AICI 3 ) ^^Tfl I 
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5. »rc«r 

»!t5f 

C^ c^s\ 5^^;^ ?pn 

C>(^ (non- ^g^Tfl ( volatile ) I : NH 3 , 

volatile)! W:NaH, CaHg PH 3 , CH^ C^h^r^ 

t^rrfw I 2Na+Ha - 2NaH I 

3?^«1 'Sft;|. 

I 

CaHa +2H2O = Ca(OH )2 + 

6. ^t&5l C^flM * 

<rf^ 5T^«l ( complex '*1-5! 91 ^«| 

salt ) ‘S\^^ I ^^ I C^^ 

c.^z^ ^1 ^ c^it’t 

-SIRW^ 'Slt-n ^tc?f I nn? I ; 

^v|!: [Cu(NH 3 ) 4 ]S 04 KBIV 

[Cu^NHs)V+ + SO: NaaB^O, ( ) 

^1 KaSiFo 

K4[Fe(CN)6] ^ 

4K++[Fe(CN)^] 

I 

« 

5x^\^c§l-^itr3!^ I c^i-^jTc»i*^ 

c^\cn ^1 C^jtc^f 

NaCl Na'*’- 1 -Cl' C^I-'«Itr«?\‘& s H : H-^Hg 

V 

: Os: O-^Oa , Cl s Cl-^Cla 

[Na+Cl-].Mg+ 2 (Cl-i) 2 ] 


III-ll 
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( Extraction of Metal ) 

c»rw. ^’fi, ttjtfs^'m, ’fT^w'« ^'mi— 

c^ 'Sf^TT^t ’tt^Ki m I *ft^ ^ crrsT 

c^5T w ’TT'eTi Tm i 

^ c5fro«i?5c^ c^-^^f5 ’ft'Q^i m 'srgr 

’mc'fii ^rsf c?iR ’ff^mc‘1 ^ I 

irt^fir «fpr ♦tf%irn;*i ^t?r ^t«rt^*t:5 '«i^ii'fe, 

i^t9n?pfe, ^ 

I, «rt^f5i^1»f5r ^?[1 •rt^ 

'«pfirt^«, c#t?rt^ 's I 

'Sfigt’TT I '« ^iflil 

^-*1^ ^3i;3^C5T f’f^l I 

<rr^? ^Jt *tt'89i ^T? I 

c^lf ^1 

^%rcf i 

«ft55 ( Mineral Ores ) S C^-^3|^ (?fi[^ 

«i^c« CTO35 

^ W ^?r ’*rft«f »lwt< ( minerals ) 

mJ3s «rt^f5iWiT-c^^j iirt^ «ftf?r '*'«?i’ 

< ore ) ^@11 IRTl ^Jrrc<?( 

^tt'Sin ^ I v£it 5131^ '«|f^qf ^>1^ ^(JtTnft^. 

capTf^^iK c^f^Tcm, '«nt5ipif^^T3[, c^T^i, 

'®T?IC^ *1'®^ ^ 5!t^ I 



163 


( General Principles of Extraction or Metallurgy 

Tl ‘(^I^Wfar’ ( Metallurgy ) T-'Tl I 
«Fti^?[3rl Ti 'sjTOr? ’ic^r 

cnm^^i ^ ^^1^ ‘<3tf^?’ ‘^sjtsifjifcw?’ qs^ri w-wti«i 

^1 ^<te. ft«ft?l«l «fr^ 

I <2fTft5f^tC^ ^35t^, f5a[, 'Q ^JTI—^sfTni^ ^ 

«frflJ^^R»['e «(t^rwni *fR[«rft fl^i I c^'tlScsTj^ «ff^f^i 

>i^c^ nt's^dTr^i ^^rc^srr^ «f»fts? 

(1) fm^*[ ?11 W\<^ *tnrf^ (Carbon 

Reduction method ), 

(2) ^ ( Self-Reduction 

0 

method ) ! 

(3) isf^^ca^^v^s^ ^1 fe;»r^i5t9rt^lN 
( Electrolytic Separation ) , 

(4) «tftlf^»Wif«{ Thermit Process ) , 

(5) C*rtf^t*l (Sodium Reduction process), 

1. ( Carbon Reduction Process ) 

(^) 

( reducing agent ) I CTRl 'spprt^CWW 

JRflf TfaTl ^B5 ^tC’f C’fM^ 

^faal i 

jft^ ^»rt%c<55 «i*ff5foarc5iir »rc«f ^ iferl 
?ic*rt^5fe f5[^ ^ I ^ai 

CTT^ ^1 ?5C*r I ; 
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MO + C —^ M + COT 

‘TT'^’I <rT5 ^sr qCSTT^»n^<5 ’O’f 

^Nl (CO) «if?i«{^ I cfi^ 

src5rt^3Tt^'« «rt^=5 

^fl?n TOT I : 

MO+CO -> M+COj T 

[ *M 0\-C^U f5^ I ^t»T 

’sT^i (T) fBi^ ^1 f^t^n m i ] 

^1 I <smm^ c^t^i, t&sT 

«rtf m I '6 

ft»fl I 


FcgOs 

+ 3C 

= 2Fe 

+ 

3COT 





3ICs?t5pJll^5 

Fe^Os 

+ CO 

= 2FeO 

+ 

(N 

o 

u 

(Tpfs^ 

c-3ic=ir4>itlvF 

''5r<!T>i 

C-eit-n'-^yii^iF 

FeO 

+ CO 

= Fe 

+ 

CO 2 T 



'srT»i=^5T 


C-IF'? .’Bl^JI'f^ 

^3it9i c^ai f^f^^ll: 



ZnO + 

C 

= Zn 

4- 

COT 





3ic5fr=?>iT^(F 

MgO + 

c 

- Mg 

+ 

COT 

arrf’trs?f>i^'R 'bt^jit^® ■jft’r'^ 

3iTtnf5lf»1^t5l 



PbO + 

c 

= Pb 

+ 

CO T 

£W5 


C®!® 



SnOjf + 2C 

= Sn 

+ 

2COT 

fes{ 


Pi 
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(^) • C«Tt^, ^1 

^rj^K 'sr^jftt®?sc»{ ^r«9i ^itK ^\ ^mwt(z^ 

5^1 m I 3Tt9i?fst^ ?ri 

^1 'Sftfiqg ^ ^ 

c^ ^?n f^<srtft^ ^’sr i 

'8ft^®t ( Calcination or Roasting ) : sft^ 

TrtsTiptt^ ^65 ^tc’t 

mT^z^ ^ 

■®ti1®ft?r«t -^ni ‘^t9Tf^C51»r«l’ ^1 ‘C?[tf^?’ ( Calcination or 


Roasting ) 1 

: 



2rnS 

+ 30, 

=» 2ZnO 

+ 2SOa f 

f^;-^ 

TTfjjq 


jftSTJpK 

JltPl’rf^® 

•sr^pfjirwsi 



ZnCOg 

- ZnO 

+ CO 2 I 







'51 Jilt® 

®r5-®i^>lt^sc 



t(v ,1 • 

(i) 'srT^ffl^ ( grinding of 

ore ) I 

(ii) ^IC^T ^tf% t^Ttfw 

^rg^il 9tTc^ c5Tl%t‘?i'^^ Tl 

'Q ’tn? ^^1 ( concentration of ore ) I 

(ill) ^1Z^ '«rt^f^T Tl ^Tn-^R«! 

^f^«fv 5 ( calcination or roasting ) I 

(iv) «fr^^ JTfl^ ^tz’^ 5!pR;(-Rwr^‘i «rl^ 

^ ( extraction by carbon reduction process ) ; 
(v) ^^11 (purification) I 
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< 2 mrfw ^ 


2. ( Self-Reduction process ) 

^t«rni«r5 wt^ ^Vf 

I 41^ »fcw 

mt«f5r ^ ^ I 

?? I irt^?r vn^ «rs«r iri^ 

’*rin ^ «r*s«r 

»rr9i^^ I ^?in (Sjt’jrfw ^ 

wT?i«i 1%f^t? vn^ c^ 'e i??, 


c^p{ trr^ *Tt9!¥t^ 

’©tc^ ^ 's *Tt^c^ ^srrf%© ^^511 »rf^^ 

'S *ft»lC«PC^ 3^«r f^f^1 '^fetfell 

fwWOTf ^1 ( Self- 

reduction process ) I ^H®l, di^li’f 31^ 

nft^ ^t*r 1 ^ 1 ,—\9I 

tff^^ 'S I 

f^faRt^ ^5pTiI, 

^ ^ I litail 'S W ^ OTS lil^ '^^:- 

f^^«t ♦I^C© m I : 

(i) 'Si^ <1^R ^tTO^*1 ( Partial roasting ) : 


2PbS 

4" 30 2 

= 2PbO 

4 2SO2 t 

cn® »it»PFr^ 

'w?pf>!i:«w 

(VVS 'B)^>lt^® 


PbS 

4- 2O2 

= PbSO* 


C9I® 

'Bi^rjirwsT 

c*^® 


(ii) ( Self-Reduction ): 

PbS 

4 2PbO 

= 3Pb 

4 SO3 t 

C»f^5 jitspft^® 

C»l® "Sf^l^® 



PbS 

+ PbS04 

« 2Pb ' 

4 2SO2 t 

C»w^1»»’f'1^® 

C»I® 

c*i® 
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^sit'e ^ I ^*8ri.: 

(i) 2Cu«S + 30^ = 2CuaO + 280, f 

^•ft^ '■r^f*n:iriT 

m 

(ii) CusS + 2CuaO = 6Cu 4- SOj \ 

rt . ■ ■■■ C ^i.i. f^ .1 ^1..^ /r:<l . 1 . \ > _ 

«(T^ ( fused salt) ^^*1 

(, solution ) JPCS! 

^1 C5^citf5« ^1 »Tf^^ «ilTv 

c4t9ffB^ T! Tl ^riTc^tr:'® 

f^r I ^jT^-psf^ 'ir?®l 

ifjNW^rart^ ^Jtf^ «ft^ 9|^«r (fused salt) 

(i) (Na): ^ : 

2NaCl ( ClFf^t^® ) ;;i 2Na++20r 

^TfC^® : 2Na'^+2fl -> 2Na ( C*iff^t5r) ; 

'siTrcsTl® ; 2Cr - 2e 2C1 -> Cl, ( C3Ftf?l«T ) i 

(li) (Ca): 'Q : 

CaCl, ( Ca''^+2C1“ 

^Z^^'S ; Oa+*+2e Ca ( ^TfsffMTf^r) 

; 201* - 2e -> 201 -> OI 2 ( C3PTfil5r) f 

(ill) (Mg): ^ : 

MgCl, ( ^Tfrc^if^itt^r ) ;?i Mg"■^4-201“ 

; Mg''*4-2fi Mg (i?Tt?tCTf»ritar) 

^Tfcsrt® : 201* - 2e -> 201 01, ( crrf^^) 1 
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(iv) (Al); '« ^c»r^c^r« f^tf^l: 

2Ala08 ( ^t*3[,farf2msr ) ?± 4Al^^^+60“ 

^itc«rm: 4Ar'^'^4-l2(j -> 4AI ( ) 

'^Ttc^rf's: 60" - 12c -> 60 -> 3O3 f 

(Refining or PurificcM:ion of Metals): C^T^^I, 

(salt solution) U^'% m'>\ «rr^ 

^?n ^ t f%i srt^ fi<^»n:5i?i ^ 

«i«rm 

vn?pf5 ’tT^ ^rrc^iw’l 

I 

CUSO4 ^ Cu^-^ + SO; , H3O H^+OH" 

: 20u^‘*’+4c -> 2Cu (f^^'s ^*fr?r) 

^Ttc^TI®: 40 n‘- 4 c - 40 n2H30+0at 

5C5l^:tTS!Tt&?jitn f^N^ CsfT^Tt^ ^J<'9T< 

^?I1 I I 

ZnOU-'flil : ZnOlfl Zn''^4-2Cr 

TTtC^rr® : Zn'^'" ^ 2c->Zn ( f^'Of ) 

^TfCiH® : 201 ’ - 2c -> 2C1 -> CI2 t ( CSPrf^^ ) 

4. ( Thermit process ) : Rcs?^ R5^3Tt?'5 

^( '-^^1 ^11 v£igi<^ c^c3i 

C^’t ^'9 I ^/T'Sjf^Trf^ CaCg) I c^ciXi ^jt^J- 
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iit^i mi 

^fiin «rr?r9iT, iiTtirrtt^, 

C2Ptf^tSI ^«Jtf? 

Goldschmidt’s 

Thermit process ) ^ l ^TTSft^W, C3Ff%T^, 

'aFTc^f^^-nr, ^Ttc^fargt^F ^^Tfw f?rcw^ 

I [ ] 

CraOa + 2Al =Al 303 + 2Cr 

«rr'5^ 'sr]!^fj(i‘^^T*i t 

'5r^>iT^is Ai nprfjf^ifst 

Sodium-reduction process ) : 
WtiF ^ «ffp< C^T<Ff^^ C^Vf ^55 

1^’5frr<e ^f<F^II JH^'I «Hl r^’^^Tf-rT 5lfi[ I 

VQ ?fT^3F«?r ( Flux And sla^j ): ?FT'f^^5PKiF ^fap^Itl 

^m\ ( impurities ) 

Hfe^tiF R'Sir^'5 ^^5Tt^«t5 

w,^.l ^M\ 

[jft^sFcT--j 

'5fT^f<c<p^i (oie) ^tsr f^m^l ^Pi i 

C-sprif 'STT^f^C^^ ^Ftf 

{ hme stone ) fiJ-nf^Fl IC’f 

f^f'>i‘<P1 metv 5"?}: T<1: '\a^ 

—%> 

CaCOs -+- SiOg == CaSiOs -F COa-t" 

^irPtfjjiifsr f>trpr«ipl ^n^^fjTstsr f»if^!:^& 

«rf^ f«wc5i?i gfts «iT^ f^«pt*rR -21'n^ 

f^f»a <(91::?^ I ^Qfs( 

( Blast furnace ), ^ ( Reverberatory furnace ), 

lit ( Muffle furnace ), lit ( Electric furnace ) ^^jTfw 
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<£}Tvffx^ ipmisr— 

^<5(1 c^T'em 1 fii'^ ^ i ] 

( Common Properties of Metals ) 

«rfc^ I ’Tt<fr?i«i 'q 

CsVs*!^ ( Physical properties ) ! (i) 

^1 I (n) I 

(ill) *it^ 'e 'm hsft 

I ^ I (iv) 

^itast?( 1%^ "=1^ 'Q I (v) 

I ^ C5C^( ^^\^^ 

'e ^ ^■«?T^'ra I (vi) 

^ 5t5i;in^ '6 esz-^ c^f^ i 

(vii) 1^f%f ^V^ ^^ai f^«t «fT^ ( alloy ) ^^1 

I c®\^ «(r<^ cw'e^l I 


1 

^ i 

1 

I 

1 

^ST? j 

i 

i 

1 1 

1 

i 



^nts?t 

! *ff?I^Tfl 

0*86 

62“C 

757'’0 

c»itf»^t5r 

>> 

1 s 

0 97 

98"0 i 

» 

1107“0 

^Ttq^^fsn'm 

1 

1 1 

27 

660 ‘’C 1 

1 

1800'C 

! 


9f 

7 1 

419‘’G 

913°C 

'sinrs^T 1 

^*ra 


79 

1527“C 

323 5°C 



»» 

1 

7*3 1 

i 232'’C 

2270°G 


» ” 

»• 

114 

327“C 

1755"G 

’fl'ftfi! 

tf 


13 6 

« 

357°G 

fsTa-nsf?! 

• > 

src^fgsf nfir^tft 

1*10*5 

960'’O 

2152°G 


j 9iT»r 


89 

1083°O 

23iO°G 


* srf^ft -88‘9®o '®r^^ -2rf« i 
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«rt'^ ^5srtl% 

(Electro-chemical or Electro-motive series of Metals ) 

c^w ’iwj m 1 viil 

^1 (?fZ9\ I ^c|5 

vii^fB f^'s^ f^v^F ^1 

‘iiTv 'sr<(:f^^ I viil wc'S^ 

Tl c^r^T I ^^1: 

Fe + CUSO4 ->■ FeS04 + Cu 
'BTt’T^sr ^«r:f^^ ■4’nt? 

Zn + 2AgN03 _> Zn(N03)3 4- 2Ag ^ 

^1 f^‘s^ I ^H*i fV ? 

( Electro-chemical character of Metals ): 
^1 'Slt’srs^ 

^z^ I *(t^n35t ^1 

Na —e -> Na'*’ 

c»iffe^T3f c*rff®^t3f 

Zn-2e -=► Zn"*"^ 

^r^f5« fsf^^ -ert^^T 
Fe-3e -> Fe+++ 

'®rT^?(5r ncsriS'® c*pft ^ ^t^sr 

hS^ ^ (Electro-positive), f%^ ^Tf^ 

^carfB^ '^VS\ I CW«(1 ^T’SI, C^V{ '<T^^ 

^^Z^^ «l^«t^1 ( tendency ) C^H, 

C^Ft^ C^U I C^ti? ^ 

«J*I^ ’IC^flS^ '«(19R *(fl«t^ I 
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I?3TC«1 f%fs^ C3FnT^^ 1%*v^ ^1 
^9}t3Fc^ 

(Cu'*''^), (Zn+M vfl^r^ (Ag*^) I 

f^ f^f%g <lt'f ^ '®TT5J? '^^ 'SftHJ? <£f^«f^ 

^^T5( I f^s 'sqtusf ^t3il f^<?f ?F^1 ^t?[ I 

[ <rf^^ 5i?C‘tTi »r<**i?;’f *ft^ W's ♦rc^ife'® 'srf^ 

*rt^«f'5 I *rc®®^ -ait^^ ^^c«i 3f^^ va?r^ n'^-wc'® 

’^‘tt^tfr ’'Ttf^'jJi I 'arm <it®^ ®i^c*i 

3''?c*i I ’«r«t^ *f?:'SF jfc®? 

’ftj.'^ ^C!?r5p$sr 5ff^^ ®r;?i <ff^ir ^r4 i 

‘fl^ ® ^T^irfcsr <1 «(f®^ ?® ® 

src^fT ( electrode-potential ) I »fl'^*r 

^iV<s-f<®'<C*T ^<f?1 ?? ^f®!rr5TCiiI^ ?j1 &c«fT?PC$f'Ef C*ttC^5rH^ier 

(Electrode pot''nii'il) I ^Sfi^ f<C¥f'^:«l i.W’?1 : 


(i) srrsjc’F^ af<!?;«! : 

n<5i,‘j rCu) CuS04:;:iGu^^ + S0t 


Ou <ff^ 


-a^tfar® ^ r<«i r^ 
ac®?®®. sr: ( -}- ) 
—c^rc’tl^® bf®r I - ) 


Rc^tfa?’® 5rfPir;Ti*^ 3r^«i 

vSfnfar® ’aifait^til' 

•^uafiS® b'T^ (+) = 2 , 

■5rfaic*r^ C'''.’t®® bi^ (- )= 2 . 


(ii) ?9 ^nm 5Tr«ic^fe a-?iarti 

art^c^r af?j‘r® ^nt’? arfsreap^ af<ic*i f^faail | ?i«iri; 


-ClG 


j 

*rc® ^5T®5sr srf^® 
Fir ifc® [ 2 (")] 

I 


cli&o* ^ gu'^-'+so: 

5Tf«>ir:ap^ 3f^r;«i vs-*® 

®rm fOu'*''^; taifas® 

®^c*i 5rt®i nc®(5® Ft# [ 2 ('*)] 
af^r I 
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's ®!?c*f3r wcTT ^t%c^ h'^wnr 

■jpcsT ^ C*rfC^^f^lC^?r ( Electrode potential ) 

s 

■»» 'N 

) 

il 

w 


S?i«fZn++ 5<IC?tCu++ 

I ^ria1 ( Eiectiode 

potential ) f*(*fV 

5!tf^ ( Electto-chcmical series)? 

*ft^? ^fe5[TO5 ^1 

(E. M. F.) fewi53( 

5Ttft ^1 faift'Sf I senes ) m 

irt^ ^ '"BTt^ 

( Electro-chemical or Electro-motive series ) I [ 

] I 





klU kU 


174 


(srroff^^ ^'9 


(Electro'chemical series) 

K : •t^tfJi’rrt 
Ba : C^f^^Tsr 
Ca I >^3t»lfirirt3l 
Na : C’TffS’ItJr 
Mg ; ‘ 3m»fr*ffjRt5r 
Al ; ^JTfi^fjifsniTsr 
Mn : 5f7t3fffs3W 
Zn : 

Fe ; 

Sn : t5=T 
Pb ; C9I3F 
H : 

Cu ; ■5fnT^ 

Hg ; siT^tf^ 

Ag ; 

Au : c»(1®5 

Pt : sfd&srt’r 

iTtfer ( Importance of Electro¬ 
chemical senes ): (i) C^raj 

’flu ^91 ’tkjR 

c^i (ii) ^tc5T Ttl^ 

1 (ill) *rt% nrrw 'si^Rp® tTcsf# 

«rr^ 3!^3l I (vi) 

<2jf^ ^i<{ c^»( ^ 

c^z^ t5 ^ I c^’i ^ toll 
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«fni* (v) »rrf9?r 

^55^^ 

(basic) I , 

^l%v?iT’m(f^¥ »fTf^ fTf%« «rr^5T '« «ff 

^6 wtr^i I c^tst c^ 

t^rrcinj f%=n 

vU^'v f^C?t¥ ^f^vf^C^T^S( ’F^^l f^’f, C^t5^ 

«(T^ ^'*1'^, nvs^ c^'t^f 

CT>9f cfu «rr^^ cn)^ '«i*(JTrf^'® c^t=( 

*rt^ f^i^t-R c^m ^rr^ ^^*1 

*n% ^t^tc^T *rr^'ti \ 


Electro-chemical series and general 
properties of metals 

^Nr^*t^C5T f^f^a 
f^c^*r ^^ii i «ft^'®t% 

^faFa ^ ^ I <rt^ 

*ffis5>5l^1 ( Chemical reactivity ) ^U5 fi?CW 

«rt^ c«c5 3W $t*i I ^’fca ^Ti, «(Trt^^ 

""FWI Tl ’ifaR^t'Q f^Z5^ %¥ 

aR«t 5T»f ’(ta I mfaa »ictr65 ’^TC5{ cmf^at^ 

twrfif '5ntsia‘'H^ ^1 •*Ft^a i 9 \ h ^ z ^ 

cmsi, ?(Tf&J(T5I t^rrfw ‘CTTC^^I C^i^^r’ (noble 
metal ) ^ ateifta ’T^CKa l ‘ft^^ C’Ttcsi?! ^ f^4ca 

>ltt^a : 
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1. <Sf^f^C'5 *rt^ C8jt% ( Occurence in nature ) % 

(i) t5 'e 

^1 ^s|-c?p^ ^tft 

•n I ^z^ ^fm^ (^T’fw- 

f»im TO ) ^11 ^13I 

( electrolyte ) ?rf3^?l1 v£ii^*i ?fr^ 

« fs^^rrfn^ ^^1 I ^Tf®l^1 : 


nSTfJI^tsf : K 
C^f^’?T5f : Ba 

^]T5lf^^Pl : Ca 
t.>5tf®^T3f • Na 

?(1{5fr«lf*l^Hl Mg 


.a^ •fT^'efpi C5lW 'sr^?'f’f 

nf'Q^n ^IfT 5^1. ’tt'S^l ?T*) 

I t^^H*i 

^rn s?i, a?s*f «rf^ 

I 


(ii) cti-’fc^fB^ '<\'A ^1 

( alkaline or alkali earth metal ) '^IC’t’^l- 

m I c^zs\ ji’ncht^ c^W*^ 

m'^ ( reduction process 

f^^tf-Ts ^^1 I ^?5n ^tf'^'.^l : 

!Tl,_v(t>Q^( mfai'® 

^1 onn I t’5i^f<5i 

’IT^ I 

C^r© '?^:.f51^t^‘l (self-redue. 
tion) ’^lfW'®'« f^^(»f*T » 


: Zn 

'5r(^?[sr ; Fe 
ItJsT . Sn 

(^5 ; Pb 

■^*tt5I : Ou 
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(xii) TfTT^ 



: Ou 

: Hg 



■ Ag 

’frm 1 ’^^luf^ i '®t^ 

cni^ 

: Au 

fsi^Msr Jff«?>iT»f7 1 

srriesirir : pt 

2 ^*r?r f^fap^i ( Action 6f air ) (i) 


: K 


C^f<^f3l 

, Ba 


■^IT^^fjl^fsi 

Ga 

f^fel 

CJTf%iJtl{ 

Na 



^f^?i1 m c^cii t^tcff^ ^T?i I 

^Tt, t5Tcvf<5 '^ii:?,t^^ I f^f^^ii: 


4Na + 02 = 2NaaO , 2Ca + 02=2Ca0 
(ii) f^^t^*! «Fm, ^1 ^1 

^CSjF 

( alkali ) I 

K,0 + H20 = 2K0H 

NajO + H 20 = 2 Na 0 H 

CaO 4* H20 = Ca(,0H)2 

III—12 
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(ill) ^fm 

’ic^ Tri5 f^f^?(l t5 'Q ^t^T^rstt^ 

I • Mg 

-antgf^lR^tsi A1 I '®r^>fTt^ I 

sfTTVtifl^ • T^tn Tl 

^K1 ^‘<11 T^% 




Zn 


®rR<sT 

ISsr 

C^lvF 


Fe 

Sn 

Ph 


^1 c*itr®^tsi ^^1 ^^11 m I « 

'sUT^if^f^Tr?! »lt^ 1^^T-r:( mu^ 

4AI+3O2 ^ 2AI2OS 

fiv) '(T^ 

“1 ( Heavy metals ) f6sf, 

I t^Ttfw ^VSf >l^r5 

I f<f^1 5^1 I ^ifTCW^ 

I ■^31 ^E6'5in I 

^f^Tii yi-^ ivi^ff-f« ^if51 ^T^®t, *iry< '5(^^T^"s 

2 CU + O 2 -- 2CuO ( ) 

XT« iTf '<) r.*^tc^< ^t^rll 

itlTlNI llg *' 

fji««r< Ag c’Tl^g 's 

c«i=^ Au ^cv 

f^f3P^1 Vlhl?(1 'Sf’Sf^ I 

t^tc^f^ cFt<jT^^ ^1 'Sf’stai c^t’t j^tt^ 5tk ^'^1 m I 

^65^Tcn c^\c^ nf^=f^ I 9lk 

fnRsr I 

2 Hg + 02 —^ 2 HgO — 


4Ag + 02 —^ 


2 Ag 20 —> 


2 Hg +02 1 
4Ag + Oa 1 
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3. ^C9T?r (Action of water ): (i) 

v£lt ^a[?|rtti:T*r 

^C5i^ jTcsf ^;g«rc^ 

c^ 'ed 1 

?K+2H20 = 2K0H + Ha f , Ca+2HaO=-Ca(OH)2+Ha f 


n^ffJi^Ts; : K 

C^f?RTJr : Ba 

^JT9!f>l’ItJr : Oa 

Wtfe^lTsr : Na 

arTT’frsrfa’irsr , Mg 


[Mg(OH)2] 

-sfc^r^f f<fm\ 

m I ^^z^ 5!^^ ^TT5f:i{f^9Tc^^ ik^mi ^z^ i 

^rn 

Mg+2HaO-^ Mg(OH)2 + Ha t ^MgO+HaO + Ha^ 

Uii) ^K^ 

^r?t 

^55NsJfcn »iC5f f<^fai;?(1 ^$Tt91 

I ’®1CS{^ c^caj 

'=lf>TTt^ ^1 

^’fc^ ^ 

I'tc^ ?lfB^-. ^tC<F I 

2Al + 6HaO-2Al(OH).,+3H2 f 

3Fe+4H20 = Fe 304 + 4H2 f 


^Il«3fHMf3f 

Al 


Mn 

fSf“<? 

Zn 


Fe 

15 if 

Sn 

'.“^iS 

Pb 


-f’lH : Ou 
sri^f^'i : llg 
; Ag 
C»f1?S . Au 
srft&’itJr: Pfc 


(iv) ^tc^Tcm^T^ f^zi> 

’»Tft ^55 

'^U^'Q «K*n9 ^C5f f^fe?{; ’(tc? 

R 11 'iil’f c^'tcsi^ 'S(T?«=l ^5 

1 
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4. 9 ^ ( Action of acid on 

metals); 

3!«n5 «rr^ 

3ffC3f f^f^l 

^«,»w ^t^- 

f>i9i«T?r, c’ti^ 

t^rrf^ »tT^ 'sfjTf^c’B^ >fc^ f^f^i 

9i^«i *fr*p *T^ 

^91 ^li ^1 ?JTfSs?Tsr ^r<ai 

^Ttc^Tc^i? cni^*! ^1 ^ isTC’f c^i3} ^<Rn 

^m I 

CTTf^’sim, 'Q ^^nfw ^1 

•sjw^nc-n f^cwc-'T^ 'sjjTf^iiM >ic«f f^tai 

I sff^ '«(it?if^r=(?t^, f^*^, ^^nfw 

^T^^^"<^ (protective) ^(C^in m 
<?FC5T f^^m^ ‘^Tf^ C^IC’t I ^1^ « '«Tnf»lC^^ v<i?[i^ 

c-^) ^2n«i, (^) '«nif^c^^ 

(^) (’^) (\s) ^ 

I ^ ( weak ) (H^COa) ^t 

^ff»lt5lf (CH 3 COOH) ?lc?f f^fe (1 

I f^faFm 

C^C3i ^1 'SITOW^ «fC9!n 

f^?l1 C^^ I (concentrated) 

«(T^^ f^fel ^: 1 > ^T^«i 

^I^*! ^1 < 11 :? 1 'S J^tST- 

'«TJtf>IC^5^ »fC^ f^lf3?^tll CTT^ll Tl ?flf^t>I 
^gitgi ^tft 'ft^ ^1 5iT^c§Tc^i^ 


1 KL i 

Ba 


Ga 

1 

Na 


Mg 


Al____ 

Mn 


Za 

2 

Fe 


Bn_ 


iH I 

Cn 

Hg 


Ag 

3 

Au 


Ft 
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«fr^: f^vr-fsT 'Q 

(SO 2 NO 2 , NO) •s\^^ ^c? I ^tc’f 

I cm^l ^1 «otf^{:^ f^f^ 

5?t?, ^itf»T:^ f^fap^d I c^ 

'STTTf^C^^ I f^'S'fi 

'arnf’TC^^ *1C5f I ifdf? ^fw ^ 

f^5^? '^tW^ "Sfgr <«ITC^F ( ^T’f^r ) 

f^fiRi I '<t^ '6 'BnTfnc®? : 

2Na + 2HCi = 2NaCl + H 2 , Zn + 2HCl = ZnCl 2 +H 2 
2Al + 6HCl = 2AlCl3 + 3H2 , Fe + H2S0* = FeS04 + H2 
'«T’f ( Action of hot acid ): 

Zo + 2H2S04-ZnS04+2H20 + S02 f 
2Al + 6H2S04 = Al2(S04)3+3S02 i +6HaO 
2Cu + 2H2S04==CuS 04+2H20+S02 f 

5. ( Displacement of a metal ) J 

( order ) '^W^tft T?tW 

(more electro-positive) I i?( '<rf^- 

-f nVf^ I '®T^, *rtfe 3R 

'©mtft ^55®^*rt^ 

«tr«*a[tf^^ '^tar I f%^ 

*111 

ilM <1TC^ I 

c^t^ srf^’rtfn^ ^ I 
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»rt% '^u ^«ii *ic^f5^ f5^, « fii^iwri^^ 

f<fJa*?l id I 

^ f»!»i^tr?[59 

<1TC^ 'Slt^t'ft Tl 

(i) 'sfTtsxf^f^nt^ ^1 ’jf^’stn^T s 

Mg + Fc++SOj F^ I fMg++ + SOj 

Mg-2e Mg+^ Fe++ + 2<>Fe 

2Al + 3Fc" + 4-3SO; —^ 3Fe | + 2A1+++ + 3SO; 

2AI-6e 2Al+"+-* 3Fe+" + 6e-> 3Fe ] 

Zn + Fe"-^ 4- SOt -^ Fe i + Zii++ +50; 

Zn-2c Zn++ Fe^+ + 2e Fe 4 

(,ii) fSsi, c^'s, ^1 

Fe + Pb++ + 2NOi-> Pb I +Fc+* + 2NO; 

Fe-2p Fe++ Pb++ + 2e -- Pb | 

Fe + Cu^+ + 50; —> Co | Ft++ 4 SO; 

Fe-2e Fe++ Cu-*-+ + 2e Cu | 

Fe + 2Ag+ + 2NO3-^ 2Ag ^ + Fe++ + 2NO; 

Fe-2e -> Fc"^"*" ^ 2Ag‘‘' + 2e 2Ag i 

(ill) ^1 , 

Cu + Hg++ + 2NOi —^ Hg i +Cu++ +2NO; 
Cu-2e Cu++ Hg++ +2e - Hg I 

Cu+2Ag^ + 2NOi-^ 2Ag | +Cu++ +2NOi 

Cu"-2e -> Cu’*^'*’ ^ 2Ag‘*’ +2e —:* 2Ag 
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6. f^’Wt?*! W'Sl ( Reducing property of metal): 

'€ n^Tf^liT'sj fk% TI cw\^ 

ck\^ '»{iT^5f^f^?it^ v4^-s c^i^n 

^55^^ ^3J C^lT^ I : 

3Na + AlCl 3 = Al+3NaCl 2 A 1 +Fe 203 ^Fe+AlgOg 
7 »lt^?| (Action of 

^]tr>TC^^ >ft'<T^*r^ ?5 I 

'«?rff^C^'fl 'Sf?!»TC^ i C»lTi(l ^1 

C^Pt^l f^fell ??1 I ^]T?rCJ(W^ nVf 

3^C5f f<f^^lTg Pttc^tes;;! <FC«T I ^«51: 

Mg+2HN0, = Mg(N 03)2 + H2 f 
f^'? J^esf Slltc^^ 

■&^ '« s{T5c§rc5t^^ ^1 ia^c^tcsfjf v£i^*s c^u c^tsi cm^4 

af^j I '«i3tf^i:^ 's?^ 

I ^'^ri: 

Cu ('^n ) + 4HN03-Cu(N03)9+2H90-f 3NO2 T 

[ '»lTTf^C®^ 

'BijtfJi^ ^<]m ] I 

8. nt^3r '^T? ( NaOH ) 

( Action of Caustic Soda ): f^'s^, C5?Tf^’ilt^ 

'<if ^ f^:*i^ c^t=T f^fei I 

Zn4-2Na0H=^Na2Zn02 ( ) +H 2 I' 

2A1 + 2NaOH -H 2 H 2 O = 2NaAlOg + SHaKCTtf^Tii^ 
Sn+2Na0H = Na2Sn02 ( cmf^Tlt^ ) + H2 f 
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9. C^SciRI f^fap?n ( Action of Chlorine ) S 

csFTf^sf vii^fg '»r-«fr^ I c^tfiiJr ’fjtc’ni 

TOf5^ W?, C*TTf^?(TX, ^tf^^t^r, ^Tn 

'Q '€ f5^ ^Tv 

I ?rrfB^t^ 

«ff^ OFtf^tsi^ ^C5r csFt^t^^ ^ ^*11: 

2Na+CI 3 = 2NaCl Mg + Cl 8 = MgClg 
Cu4-Cl2 = CuClg 2Fc+3Cl3 = 2 FeCl 3 

10.5rt9i^tc?i?r ^ap *rtf« f^tai % c^u-\ « 

«(t^ >TC9f 5iT5!5ptt® I ^^1 ; 

Fe + S-FeS , Hg4-S = HgS 

11. ^5|5jft^® w 

^ I C^tSf r^T^f *lt^ 

I : NagO, NagOj , FeO, FegOj, Fe^O^ , 
Pb^O, PbO, PbsO,, PbOg, Pb304 , CuO, CugOt^jtf? I 

NaOH , Ca(OH)2 , AKOHlg ; FelOH^g , 

FcfOH)^ ^'STtfw I 

12. !ft^?r 9|5l«| ( Salts of metal ) : 

'« 

t^JTfw 3t^«) ! W : 

(35t3t^®—NaCI, CaCla MgClj, ZnClg, AlCl,, FeClg, 
FcCls, CuCl, Cuds, PbClg, SnCls, SnCl4 ^'SJtfw I 

NagS CaS, MgS, ZnS, FeS, PbS tvsjtfw 1 

--NaaCr)3, MgC03, CaC03, ZnCOs, FeCO^ 

I 

irt^C^-NaNO.,, Cu 1 N 03 ) 2 . Zn[NO,)^, PblNOalj 

I 

5!TO^^—NdaSO^, MgS04, CaSOi, CUSO4, ZnS04, 
Al2(S04)3, PbS04 I 
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fW15^ '6 »it<rfn5 ^ 

CaaCPO*)*, Fes NagPOA, FeP 04 , 

MgslPO*)^. AlPO* I 

t%filfe:^~Na 2 SiO„ CaSiOg, MgSiOg | • 

12. ( Solubility of metallic salts ) i 

(i) 'Q 'siJTC^Tf^tC^? (li) 

(ill) CSPT^Tt^ 

{ AgCl, PbClg '« HgCl) >1^=3 W, 

(iv) ^ (PbS 04 , BaS 04 ) 

^C:5T I (vi) «rf^ >8 

I (vii) '5(^-^1^'5 '6 

viiTx finite >rr^t^ 

f^f^g fgc?{gc«i cm gtg eg (i) gl 

(ii) ^5^, (ill) ^nfg^, (iv) ^n, (v) (vi) gt^^^Tcgg 

gc5f fgfetg '8 gtgtg*l gtgtg^gf gc^g 

wtiil gtg I 

f. 

^ ( Alloy ) 

f 

( Alloy ): fgf^g cgg^i gyg^tg 

?g, egtgi^ f^f^g f^f^g ^fggt8 gig?Tg 

grg i ^gstfgg* ^'1 ( homogeneous or 

heterogeneous ) ^1 m ^1 ‘«lJt^^’ I 

sf'gfsg !<t^ 9 gjntg ggg^ fga!(‘l i fgal'rc^ gsfeil 

Engel'S ( solid solution ) ^<^1 ^'1 • 

gT^-g*v<p-< c^R vii«<p rR^fsi^ gi d^fsfgr s(g,—'ii^Tfg^ 
iiT^g fgst*! gtai i "ii^-gt^cgg gegj fgf®g «tT^g ^g^i9 

( homogeneous ), g^gsiS ( heterogeneous ) 

g^gR gi '< k ^ \ gsfeij *f5i-^g[<1ti:^ ^g(1 
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f5i%« «irtc^ 35^C9T f^as^tc^p ]tf^i( 

( Solid solution ) ^911 ^ I >Tf<(T^®f® '«ff<^T**f 

^N^ataiMWr ( Amalgam ) S faiaj Ut^?[ ^fw 

*rtw <, 3rf#ffi) 15? «uT3it»i^ft3i ?i 

^t?? 3T^?5? ^9T1 ^ I f^r^P'^m^, fScsi^ 

^?W-^s?p^ CSI’fC^ '6 ’IT^if- 

^1 f^-ijr^*& ( reducing agent ) 

^^1 I 

'G '5ffC?f« I '6 ftw^ 

C^T?^ (bronze) i!^* Nit^l 'G m^< nT^-31*s*P< ^t*7l 

< brass ) 2ft^^<^Ti:5^'« i 

3T<^? ( Alloy steel ) : 

Celt35t? 3TW ?jt5f til'll, filC^^, «3ti;5lf®?t?, 

fsifal^ ?5f??1 c? bs?! 5? 

( Alloy Steel ) I 5"nT^ 

( stainless steel ) ^T^T ^<1 5^ v£|^t G 

I 'G f^lfsfT ?Ffl?1 f ^1 

I 

*7t^5 >7-^5 <Si‘t\H'<^ 

^tli^ ^t^T57I1 ^1 ^'71^51 ^7^5TC'^ '±f'f^5 

^^<^ ^ai ?5aTc§ 

^aT-G 5^?ITC& I 

«l^f% ( Pieparation of Alloys ) l ^^^ 

(i) sIfS *iV^z^ 's^tsitsT^Tc^ 

*(tf f^ifasf^ -iiTv ^faai, 
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Tii) ^5!’frc^ (fused ) 

^f?^11 

(ill) f<f%w f^atc«f^ 

Ff<t f^nit'e 5^t^-T^^^I I 

(iv) si?!fC'f« :?^<i ^1 

>itif I f®*N^ '6 mw ^f<^i ?PTTt^r^-iT'Q 

( brass ) ^t5 | 

fs^tf-l't fe<(Tf-^"41 i(i^->i*v<-? 5;T5 I ccifil 'e 







(, Brass) 

Cu : 60—Zn : 20 


r,<it«s: 

Cii : 75—Sn i 23 



Fc:80 Cr: 12 


(Stainless Steel 

) 



Fe : Ni , Fc : Mo , 

-ni^ '6 


Fc . W , Fc ; V 



A1; 98 s Mg: 2 

vQ 5t^l ^'ii 


A1 i Cu : Mg : Mn 

J1 


Cu : Zn , Ni 

C?fB, 


Pb s Sb ? Sn 

BtiB « t;t5 


Pb: Sn 

’ITcai^ 

( Soft solder ) 
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<2rr»«rf^^ 'f 

( Utility of Alloys ) 

C^C3| 'SfC^T'l 

^1 «JtC5F I f^51^'-J, 

fl^5!, ^f5I1 ^VfT5^«l I (ii) <(T^^ 

^^>it<i«f^5!^i c^T»f ’ftc^ I ^B5 

'Q 'iT^ I ^<iin T^^z^ 

^fr'^-5T=N‘?<^ tssTstc’f ^3 'srrtffR^t^^ 

! (.^t^ C^ttsi—Bi! Sn: Pb: 
50 : 22 J 28 . (in) ^3 ^1 «T’<3 f^^Tt*l 

-Sf^^l 1^93*1 ^55 »fC^ 1^5 

f^3£fC«l ^65 ( high resistance ) 

Hf) ^3 I : Cu ; Ni ; 55 J 45 , 

(iv) c5iT5T^ 31^ ^*3^3 3j3^ 

^3 I 331: C3*C3l-fi^C3f^ 'soTsig ; Fi: Ni s: 60 ; 40 , (v) 

^f^3 ^31 31^-3s^3 ^31 ^3 I ?"nf^-3s^3 

'il3i’1 3t^ 3*S^3 I I C3'C3l-3jT^?T3t^, C35C3l-§t'Nt^^ i 

(vi) 3173 W5?1, 3*213T33^^'®1 'iJ3x 31 f433C33 ^31'Q 

3''^-3*^3^3 3i3l ^3 I '53i^ 3t'j-3*s^3 f3'srri1 'Sj-ft^"- 

3T35t3 ^31 ?3 I ^3f^X^33 2? slT^f I 

Questions to be discussed 

1. How inetaK are ohtained in nature Define and illustrate 
010 , in 0 talimg> and extiaction oC metal 

2 Compile the properties of metal and non metal. Does 
hvdrogcn possess any m*V.< llic piopeity ? Among mercuiy, allu- 
ininium toil, zinc due', silicon, diamond, giaphite, white phos¬ 
phorus, lead—indicate which are metals and which aio non-metals. 

3. How metals are extracted ? State the principle of carbon- 
reduction process with simple illustrations. 

4. What is self-ieduction ? Name two metals that are 
extracted according to this process ? What type of ore is used for 
self-reduction process of metallic extraction ? 
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5. What happens when an iron knife is dipped into copper 
sulphate solution and alluminiuin chloride treated with Bodium ^ 
State the underlying principle of the reaction. What happens 
when a silvei foil is dipped into ferrous sulphate solution ? 

6. What do you understand by electro-chemical senes ? How 
does this series help to understand the reaction of air and water 
on metal ? 

7. Explain on the basis of electro-chemical series the changes 
that occur when (i) Sodium oxide is heated, (ii) Mercuric oxide 
18 heated (lii) Oalcium dropped into water fiv) Aluminium 
treated with water (v) Copper treated with dilute hydrochloric 
acid (vi) Magnesium treated with dilute sulphuric acid 7 

8. How could you ascertain the physical and chemical pro¬ 
perties of a metal ? Give examples. 

9. What happens (i) when an oxide of iron is heated with 
charcoal, (li) Galena is heated in a furnace and (in) Alumina is 
electrolysed 7 How those leactions aroused foi the extraction of 
metal ? 

lU. What are the leactions of caustic soda and nitric acul on 
zinc oxide, magnesium oxide, aluminium oxide and copper ? 

11. What IS an allo> ? What are its utility? How would 

you distinguish an alloy fiom an amalgam ? \\ hat aie t.ho 

chemical pi'inciples of pieparation of an alioj ^ Name thieo 
important alloys ol alluuiinium and zinc 

12. What are the actions of (i) air, (ii) water, (in) dilute 
hydrochloric acid and (iv) caustic soda on—(a) Sodium (b) Magne¬ 
sium (c) Iron and Aluminium. 

13. Give two physical and three chemical diherences between 
metals and non-metals Winch of these is most decisive ^ 

[H. S {comp) 1960] 

14. Describe giving equations, whore possible, the lelation^ 

of metals as well as their compounds to show the difterence 
between metals and non-metals. [if. S. Exam, 1960] 

15. How electro-cbemical senes of metals helps to mdieato 
suitable piocess of extraction of metal fiom its ore ? 



fiT^ fxffegu/ 



fsjs—Na , —23 , r?irwj'3i—1 

I C^rff^^fST >« C^it'srl vs 

( Caustic Soda anl Caustic potash ) l 

vfl^ c^*r 'Sff^ I «?csi^ *rfc^ ^if3?uf^ 

vfilffn -spr^l ^ft?I srt^ ( alkaline raetal ) 

j^sjy I 5>i<*( 5iii c^ffs^ir-r casf^t^® 'sWC'ta 

of-rjii c*ir^i, 

>9 'srsrf^y f-fcsfl WV f<{;tT«fC< I 

c»Tff%^R va c'^'F n^ ^[C’f 'srrf^if^ c’fi^t, 

c^rf's^R 'a c^ff^^fir ■•^r<!?>i'5 » 

C>ll^ '-^fC^, c>fff®^R >iTf«r^;15, C^f®1 ( Soda ) «?! 

( natron ) sfCT. (.RTI^^R 5rf^C§^ C^TfSl <j si'-^fn^R arc^f »i)^«‘ ..'-irl'S^R 

>fi5Lf«^<f a ^1^*15{TC3T nftfs'® i 

?|5^^ (RTmC’P (Rtl%'<p ’ISfR 

-9f5?^1 w.-l I lSn7 t^fC^ ^©"1 (.'sfs C^ri^l ^Tcn’3 

’^r^rC^T 51=11^1 C^t 'tfvl^ sT^ST'^^T 

c»rTf^T*r 'sirR^rs i c»^t®l •^^'i *at 

*rtrf<®'< sffsf c?>Q^i ?ir (;^tf^t^ i 

« 

iSrt^f^'^ (?ft^ ( Natural ores ) S C*lTf^?t>l 

'’inT'f ^ =n i c^tf^^tc^i^ 

<i3Tf f%^ J 
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(i) CSFW^ S 'Q 9 t<^«| ( salt ). , 

C?Ft^tt^ (NaCl) 

(ii) ^5^51^ S mf^^rtfS, cm^l 511 ( soda ), 

cmf^m (NaaCOgl 

(m) sr^^s ( salt petre ) ^1 ^1 

(NaNOg) 

(iv'l C^lW^ % C^TTiim ( Borax ) ^1 C*TT![T^t1, ^«fl, 

(Na3B407 ) , 

?T^t.^^r5f w 5c? 5i^ei, f<Tr«g 'sf^c^ ^rfw^rfB 

'sijpcgf c3Tf^?ti m I 


c^t%^tC5q=s 

( Extraction of Sodium ) 

'«rrf^ cm^sT^ *ic?f 5 ? - 4 ^^ cm^t^ ^cs? ^ 

Na^C 03 + 2C-2Na + 3C0 f 
6 Na0H+2C = 2Na + 3H3+2Na2C03 

C»1Tf^^T^[ 'iC^ i5^'*lT3I f«1TTf-ri I 

'5iTi:vr<'<fi >« ®fT^r4lc^ ®tSsi5{ 

5F^1 I 

1. ( Castncr process ) 

(-<?) {5lWC51?l ( Chemical principle ot 

extraction ) % C^lf^BKr^ f^ifT-rs( 

I <4^ (fused) 

cm®r?r (NaOH) i 

(?iTf^rs< 'e (H\ Na* '« OH") ^ I 

cJiti^ntc^ 'srtutiia '^m 



192 ^ 

( discharge potential ) 

(i) cmf%TiT^ ^feii vs ^srti^ 

C^rtvffl (NaOH) ^ I vii^ ?pr3^3p C^t®1 320*C 

^9rferl (fused ) ^f%V«Rt? 

Ft^-R I (Electrolytic dissociation) 

cmf^^T^ RC’tfS^ vgf^Fr^tft 

'STfTlJl » ^’fl ’• 

NaOH Na+ + OH" 

c»itwi c^if^TJi ?t^5r^r>T5i wm 



C>ITCT? 5fiS^^^£a^1 

(il) CJRC^ffB^' 

^«rt tw:^ 'sjt^f^vs v£iTn ^jTc*«(t^ 

TJtC^TTtVg^ 

^*fC? I 

^JtC«»ltV5 f^aFTl : Na+ + e -> Na 

'BTt^sr ^f»14|!T c»ltfe^j[ nnsit^ 

(ill) RC^fB^ ?51 

fwc^ vATn 'acn9ti(5 RC^tfB^ ^1 

«i«(c^ I 'sntcsiicvs^ fsi^C^ 
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^Tt^ '5r^r>!^WiT 

^ I 

^JtCSTf^ ; OH~ - e OH' 

'arr«=T 

20H+20H = 2Ha0+02 t 

(iv) c^ >rrsrr9F ^ ^ 

WftZ^Z^ C*rrf^^lT^? ^ZW *Tt5{t?r ’lf^RtC«l ^Vlfi I 

2H20;?±2H+ + 20H--, 2H^+2e-> 2H -^Hg f , 
20H" ~2e^ 20H j [ 40H ^ 2 H 2 O + O 2 f ] , <ilt 
•*Fitc<«tu^ c*Tft%aT^ Ffiwi ^?tt. 

'spf f^f^Fin ^ I 

(v) -ii?P<g in^rt^ c^iT^ '«rfT^ c®h^vf® 

-^tT^ '»frn:^T^?(icn fjffsiNQt^ 47 ^?*^ 

c>it^n Tfz^ ^ncvitt® c»rtf%7it^ '« 

'sim^tc® 1 »if¥ ® 

>i’v5r5 ^‘41 ^31 

('*r‘ ^ W 8 I s 

<^'■*^*{(^1 »T^l<sc« (.^ ntca 
c>ri'5T< ^f'®*?Hf:^?vr«) ^<1 fx 'at^t 
Ff«7lt CSITTH «n») 

fT> ^Tt>f 'S 

(close((' &TK<? ! 

.fl^ «rt^^'.C5» t^is 

CTT^t’r ^f'® I 

sitcau cPCTi <shx5^^ I 

^srt^ if'QtJc^F fy^ ufifi I 
CeTt^T^ 

T9 I C^WT 

W'stc^ 
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nW tosi f*rf^«tii 1 

^ ^ Vi I 

^*rc^ uf^9 ‘«^® c^ftsf cFfis -<1 

*rt« %^K^] ntQ ^! ><1^ *n3i!&5 ^5^ t?c^ 'ftc’F i 

^?i.i»Tfff wTc'tt's 'antcsTtc® ww 

^?s:f9 ^ir) ^ I ’jfr C5ifft?r ^1 i 

Tt^t^ •fti:;®’^ (?fW f^’rf^'s I •ncai'^ «fT^ ^ 

tth c*flwt^ *1;^ I C*r^5t^ 


( Castner ProccBS) 



(’Ilfell^r f^^J^cf 



«rr? 33o°c s(t:«r5i ff?[ ?iNi ^ I ^t?f«t, 

tR-5 cntf%?rfs( c»rt^ 3?'ltf is 

^tir I Trtc^t^.^c«;c^ c*rtf®^ sif^ p? 

«t?-wfc»f^ c^?tp ^ fw *rf^ *rfc?r ^n i 

C Tff®«isr f!lTi?f1 C5!r?til C15fC® 55-1 

ft^CfTc«f5i ’Htcsfu 'sitTaci -siR^vs ^fTCJjr i ^sRtsr c*rrf«nrtT? srfwiff 
wmi ’tpj^ 5i«^i i '®r?’ERc^c*rp 


Ji 
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>« =?« ^t^c^tcw*T i^n ’®r^j ^ f^. 

T»1 5rr«rTc:*f Tfft?r i 

2. ( Downs Process ) 

(^) ?rW?rf^ ( Chemical Principle or Chemistry 
of extraction ): cmf^^Tsf GFt^tt^ (fused 

NaCi) ^1 f?^i c^f^^rnR i 



'sf^\f«ir5nri 


^ (Na*) C5CK 

(H+) ^1 ( discharge 

potential ) \ 

(i) Stll C’f'srsr W’R 

W C*ftf«¥t5i c^tl^ *y|5!t^1 (7T^ 

• 5 tmwl csFt?it^r^^ :?(T? aoo^C , 

•^t’lfvC^ c^ c^rrf^^R ^"5^1 '5?**‘t^ nf<®f'^ 

‘f^t^rV 'ilTs ^ ^TC’f OFT^CJR^ 
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( corrosive power ) ^3| I 

'arre^ C»Tff%^t^ CWT^ttl^ >lt3p(NaaCOg) Tl 

C’Tff^t^ ^9#^ (NaF) W1 CjFt^tt^ (CaCla) 

I f^astW ^sT^in^ ( melting 

point) «ft^ 600“C srrf^^n 1 ^tntNC5f 

‘^W ^ JTi ^Tn 5T>T nr^ i 

(ii) w'9 

'arr^^ c^t^t< ^tcaf '®f^vfer5?«i 

^1 I 

(ill) (electrolytic 

dissociation) C>iTf^913( « I 

NaCl ^± Na+ + Cr 

ciir%?jT;{ (?r<'t^^ cjfrfe’ri^f 'Sf 

(IV) C*lff^?(R 'aitK^ (Na+) TO'^TCv6< fwc^ 

c^r.'s\^^ <1 5t^«| c^ltf^^it^ 

I 'iit T^lTtfTs* ^'Ilj^SC’f I 

: Na+ + e Na 

(v; esre-yff^^ 'SfT^Iil 's^JtC^lU^^ >.^ 'S(T^f^^ ??( 

^ ^Um c^ir<^ ^Tn m ntfCii 

’tf^'-i^ 1 vii? r.Hf^={ ^tTt»T?liC’( M't m vi)^? 

( by-product ) i 

Map'i!; U" - f -> Cl 

'srfJtsr r^tf^sr n^JiT^ 

Cl+Cl -» Cla r 

(^) «ia 'S OPTSt^iwif «f?\. 

f^c?r9«i c*rt1%flTsr f^^i"t?;?iif •i^f'B 1024 artf^^r 

f^WT^ I ^f\Ei[f^C?t^«| ^?!1 (;»»U1 still tfi5S0 «iiss ntca 1 



Z ' ^■’™* r^ 

ZT T "’* ‘ ^•■'■'» 

«^«t »H 

600“c WKCT ' 5 f?^Rc»,Mi, C? Cttfwnr fwtft* „ ,™ 

«1^ r" W C«3.tft=>tf *«» f-NI 

w ft'. r ^ "f?* 

fsfsf^ ^^jTi ?rr? I *f{rf< jji 5rt^.£f»|% / j 

.„r, ,r,, 



’PWiirs « ®tSiiJ( .1^®, ^1. 

«<t ^?f, ;f=n ?, m^,<| ^ ^ 



198 

I C’lt^l ^ (Tltf^t^ CSFT5t^^ 

'^tt. nc? t5 I 

^^T^rfarl c^ «f(:iiT'Ej*< c’rrf^n'R ^ i 

* z 

( Downs l*ioc.tj«3S ) 



( Physical properties ) : 

(i) ^’It^ i 

(ii) v£i^f5 ’(?fH I ^3^1 fvift ^ I 

(ill) 0*97 ; I 

(iv) ^i^Vn W\K^ 98“C vilT' 880°C. 

^ ( Na—mono-atomic ) ^tC*^ ^“f<®f"i i 

Hi ( Chemical properties ): 

(i) f^1 ( Action of air ) 5 

>n:5rr^*Tl^C^ (NaaO), (^) 
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■h ^ 

cmf^^tsr ( NaOH) CM (?t) 

( NasCOg) I M \; 

(a) 4Na+02=2Na20i {b) Na204-H20-2Na0H 

(c) 2Na0H+C02=Na#C0s+Ha0 

(ii) feRTl ( Burning in air ) S ^1%C^ 

C^tf^^lT^ ^tv[\ Tfm I 

’3‘n : 4Na +O 3 = 2 Na 20 ( ) 

2Na + 02=Naa02 ( cmf^Tsi ) 

(in'! ^5*1^ ( Action of water ) S *11^ 

1 f^fSRTR 

2Na 4- 2H2O = 2NaOH+ Hg 

(iv) fell ( Action of acid ) % ^fsi^ 

^,z^ c^TffB^tsr I ’ 

2Na4-2HCl»2NaCl4H2 

(v) (Action of alkali) : 

<V1^ fen ( Action of chlorine ) 2 ^ZW 

fn^ ^f^?n ~m\ 

I I 2Na + CI2 = 2NaCl 

(vn) fet^«i ^af«1 (.Reducing action) % cmf^m «f^5! 
m< ( reducing agent ) I fewtC^ 

C^Z^ M I feirt 2 

AlClg+3Na = Al + 3Naa , 2Na+ZnS04*Na2S04+Zn 

(viii' ( Formation of hydride): 360°C 

‘ ^msZ^ m rr^r5ttiRt4'< 3iC3f f^fen c^f^tsf M I 

^«tl: 2Na + H2 = 2NaH 
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(ix) s ^w 

^5f^ C»ltf^TtC^^ '« 9|frs I 

4Ma+3C0g = 2Na2C08 + C 

(x) (Alloy and amalgam ) S C’Ttf^StW 

( alloy ) 'ii?* 

( amalgam ) 1 

(xi) Sf^rfST ( Important compounds ) S 

(NagO, ‘ilTv NagOa) ^1 

(Tftf^^C^ ( NaOH ), C»rtt®ilt^ C^ilT^ (NaCl) 

(Tft^^It^r T1 C»fT^1 (NagCOg). cmf^^TN ’1t^C5p^(Na2S04), 

c>Ttf^?tsi (NagS)—“iiftsifaf^ CTtf^m^ 2f^=? c^**! i 

c^-5t ^-qyt-T3 

--2HC1 -- 2NaCl + CO^ +H2O 

( Na-CjfMTt® ) 

1 Na^COi-^-j—HaSO^ NaaSO^ + COg+HgO 

(^rf^rl?) ' (Na.>it5fc^i>) 

—2HNO, -^2NaN03+C02+H20 

{Na.5rr^c|^) 

2 NagCOg + CaCOHla 

() I- ,s 

CaC0^4-[2NaOH] —^ Na^b 4- 2HgO 

Cnmi) (Na.J|f»Hff^iF) 

lSt*l 

3. 2NaCl + HgSO* —> NagSO^ + 2HCi 

( *^’1'! ) (Na->I1e^r^pfe) 

4 2NaCl+2NH4HCO 3 -> [2NaHC03J -» NaaCOg + 

( ) ( ^TftsrTk^'m 2NH4CI+ CO2 4 HgO 

( 20h;-+2H+ ) 

1. 2NaCl ^ 2N+ 4- 2C1“ Clg +2Na+—^2NaOH+Ha t 
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(i) c»rrf%m-c^\’f 1 

(ii) c^-c^H m I, 

c>ltf^t^ 5TT^c|^ I ^911: 

2 NaN 03 = 2 NaN 0 ^ + 0a f 

(ill) cmf^m vii^Ffg I ^t«Tf?i5f 

m%n (COg) c'ft^'i 

(NagCO.^) c^>C9f I 

2NaOH + COa = NagCO^ + H 2 O 

(iv) (NagCOs) 5?I 

2(^-r ^Tif I ^'<\; 

Na 2 C 03 + 2 H 20 ^ 2 Na 0 H+H 2 C 03 

(v) nvf c*irf^^iTc?i<r 

CIFKT^^, >TRCi?^ '6 (NaCl, 

NagCOg, NaOH, Na 2 S 04 , NaNOg) 

I 

(vi) cm%irtc^< w, cifT^T^^, ^ 

(NaCl, NdNOj 5^’ NagCO^) ^1^1 

I 

( Uses ); ( 1 ) C^ltfnt^ 

"c sfl *^^1 55 I vi)t 

*t*(T4^C’( 515^5 5^ I ( 11 ) ^55 
C5|tr^5t^-’t§lf>!5t^r "^51 3R 1 (jii) 

( reducing agent ), 

(iv) (?rmtsn^® '6 m 

<7llf^5Ti:^il «£tC5t5iT ^ I 

(Test): ( 1 ) c^-c5fp c^’f 

5ttc^inf5^ ^JTC>iS[ 

^«i ?*f^T>i: vff -551 ^c<5 ^rrr^l^r 
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Tl%t5T ^tifi I 

(src^t^^? C»rtfertc5J?r tsfsjt?? (?i\^5!a35 s c^f^tx 
(NagCOgX C’lt'®1 (NaOH), C»rtf^?tsr 
(Na 2 S 04 ). (NaNOs) 

(NaCl) c5Ttf%?[tor^ c’Eft’fJTj? I 

( Sodium Carbonate ) 

'«ltrw ^15^TC^ C*iti^'N I ^tl5, 

’s:f^-f*i«i if^j 2rf? «}t^ ^-1 

C»iTf^m ??{ I 

>ft^^q®TC? rm^r^b 5^ I 


1 CS’T ^rtSL.^ { Lc Blanc Process ) 

I <1 Wttsrtf^lJl-C^^-tSl 

'srf^f^T?'^ I 

(TUfs^l^i '£t«ft^ fe'^sr fw5i sti^if c^rt'si 

*itfw’n1& 1 1717 C3p5^ c^rrf^^fsi 

100 *fT^'9 ^CSIT’T C»T 

4’? f^r5?<?*r5P '5f?P^'8 C»Ttf®?n»r ^<?nfffCST7 

uB^ 9^frs ^fflC's 5r«F5T ' c^ rrt*^ t«^^n : 

(i* ( Chemical Principle); Sim 

iNaCl) 31tFP «l]Tf^^ (H 2 SO 4 ) f^fa?f^ 'S 

-aiTtf^l® (HCl) bjft ?? I 

(Nagso 4 ) 5^nef'« I 



c»rr1%?it^ ■ 203- 

»lT5TC5Fk^ ( Silt cake ) ^^^\ 

^5[ I f^f^1 vii^^TC^ 2 

2NaCl+ HaSO^ = NaaSOi^ 2HCI 

(ii) 'ij^ 5rr5ic^ ^TifU I 

5TC^ 'sfsfT^ (C) 'e (CaCOs) 

^il1 ^ I (2fTO (Na2S04 • 

(NdaS) m I c»!rf%^T^ 

^ (CaS) 1 

'*! J!T^?i*t^i:\g^ f5l5£f«fc^ '®’3l ( Black ash ) 

?fffI1 I fj%5T s 

NagSO^-i 4C-NaaS + 4CO ] 

NagS-f CaCOs = NaaCO^ + CaS 
(n) ■s?c«5 .2}t^ 

I ^'-^n c»t<i r.»itf^?t'*{ ^ 

f!(i*[e| R»tT^?[l c*!® ttf^’^'i 

'NagCOs, lOHoO) ??f ! 

^ ^3^*51 S sn^ff’f^fa’F ^rirfsTC®*? W«¥irl 

’?^5rl f ^ <“1 ( Muffle lurnace ) ®r«^ 

( salt cake fiunace ) i Mapfll *r^tC^ i C^ltitf^ ^ttcai 

(iron pan ) w^o\ >« '«rrtf®!^ f5r«J<» ^c®T «f«t5i n^tcir 

C*rfr®m ^t^->ir^c^ I . NaGl-!-H«hi 04 =NaHS 04 + HCi 
vflt c*fTf's^TST ^T^-»rr5ic^^ '« 5i4«i f*riS:*i *t%:« ^ 

( bed of the fuinace ) 'SW^C^ c*fff®^'>r »fT?ii!:¥C^ 

nfir*r« r5 I 5«f1: NaHS044-NaCl=Nao80^+HCl 

4fl^ C*rff^tJr »ffffii;?p§c'^ 

9 [^ ( Salt Cake ) i 
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ii)^ 5 «f ^fiiTl ^1 c^t^ « ^siW^u (OaOOs) 

v[ur fisrf^ ^ f^ (Eevolving 




I 


( Na,S 04 ) aj®'^ « 


J 


Wrf2 SO4+.cV‘Ca'co^ • 




[iSI 


Yn*i3rt5T wf5Fl «2r®f^ 

iarnace ) I &#i<r 'srf^f^ T^fC^'^i 9'i« ^?tii 

^f«*Tiri «f{.«i*r ct' ey'll ^tc^ , lytc^"^ 'SiT^f'® 

farat*i *fir«-nfar^ "arf^t^ *r«^ c¥t¥ >8 
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’Ftfl?? <(T^ C»rtf%Kt^ 

^ '«s[n?r%:5F ?f*r-*rt(B0c^ 



*Tr?i^t^’5 f>iar*ft^ (NagCOs-l-CaS) '»’« ^1 

311^ 'sfTt^r ( Black ash ) \ STt^ ’SfTt»i 

^Tf^fppffsr srfeivtH iR <»^K (?Ttf^«f «•?«! 
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rr*ft*rR C’rmi ( &oda crystal—NagOOB, inUaO ) 

^ I C*rtw| %'SQ ( calcined ) C®Tt® 'S’lf ( anhydrous 

soda ash ) I 

^TWt^T ^^srfc^ nft'ST^ '9 

5ifflfir 9fw la^ <sr?m 

■^tti ^[^Ttctr 1 

( Ammonia-Soda or Solvay Process ) 

( Chemistry ot extraction oi Chemical 
principle ): 'S(TtRTf^¥l T1 S’ffffi^- 

lic’f (^) w5^ 3^1 ^*1 

(brine ). («f) ^TfC^^tfind ?nPl (NHg) (^) ^if- 
’tm (COg) I 

(i) ^Z9 'im 

^"(tC^tlRllI ’tip! 

^ 1 ^51 'snP’rrfr^iPi '« 

mz^ 1 T<1: 

NH3 + H20+[NaCl]--=NH40H + [NaCl] 

(ll) 'STJtC^tf^^l ^^*1 5?! 

5pt«i ;5^c«f5 ^c«tr «t<«tst ^hfmU wz^ 'sptc^iTf^iit^ ’TI^t 

55 I ^fvsf^ 95 ’tit^i 

2NH4OH+CC2 - iNH4)2CO,+ H2O 

(NHJoC 03 + C02 + H20 = 2NH4HC0, 

(ill) ^^5 ^K5, 

’t^i I CJjtf^grsi 

^ 'ilTs 13^*1 f^r«t 5 ’ITC^ ’«fTTi:5Tf^5T^ I ?®t1 ! 

NH4HC0s+NaCl = NaHC03 4r +NH 4 CI ( OT ) 
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^tfh( cmf^’scr^ 

(iv) (Trrf^iiT^i 

'^t’ftvCT (180'^C) 

‘iJTv ^^-’Sf^mt'5 'Q I ?tft^ 

'®RC*tm’t ’fr-eni ^ I ^<«rt: 

2NaHC08 = Na2C02 + C02 t +H 2 O ( ) t 

'4^’1 ■SJtet C’Ttf^TfT^l <?rmi ( Soda Ash ) 

^srl ^ I 


w i 
( NaCl) I 


^muif^vi-mwi ^ ymw ^fwto 





[ ?(t»lt!lf^^ ( Mellor’s Process ) S n®ti?i 
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5T5Tr^csT m'^ ’i^ci ^i$ss 

^ I ’f^TC^ vat '5n-jT5lTf^1lt3[ C>[tf^?lt5t CIPT?Ttc^5 

>!C^ fgf^5<(t5 c»rtl%nt^ ?pr< I viit c’Tff^^it’^ 

>fC^ f^f^Tr?f C»rt1%^t5J ^Ttt- 

w vflt ^T^- 

^ I vat c’ftf^T^ ^tt ^ ^n 

C»=!tf^^1^ I f^1>^i, cw^u 

2NH3+C02 + H20 = (NH4)2C03 

(NH*^ 2 C 03 + 2 NaCl-Na 3 C 03 + 2NH4Cl 
Na2C03 + C02 + H20 = 2NaHC03 ^1^ 

2 NaHC 03 -NaaCO-j + CCa i +H 2 O f 

f'TS-gl'Tl T r^f 

-51 1 sit, fef^ ^c:«TS( r^ 

^1 '•tU'i ’itlUK I 

^K^i-^^cs^-sr 5TC*f 

■«iTfC5rTf^^1 Wast's '=fitc^tf^1-»i’*l^^ &,^«i-ww^ ®^«i ?■? I 

^t^?lf?[ ( carbonating tuv\er < ' 

^TtcartfHRi->(^^ «^^«I-VC9|‘^ *f(3f 'Stt.'Ef.pvfttiB fiffa'® ^f?^1 

/ 

■«t»ft«r» ^ f<)tWTl 5ff?i1 ?■? • i[9 ^1- 

’sf^r.^ ^*if«it*?r<i ^rili ^f?r^''■ ^u?r«fif^?iar « 

( by-prod net) *r»rr<flfc®r ^Rfi? 

^ ' 

T3^©g sn? ei^«i-wc?f ^resn *rrf? »iiffl 

^'.«?Fisf5T srftfaf c?rcta 1 ’«(.«’? 5ic«n ttteit 

I ^^•(-^c^i^i ^t?i W''’iT’?t ^TTfcarff^nil ’trl*r estetu 

5fc<rT *rf5?^'»Tc<? 5ff«r 1 ^5nrt?:sitf^^1-si**r.w 



<TI ^•Ttcai 

ir^ 1 c^ 'srrlCTtf^’rl ^T^nc^r f^’Jl ^t’f «tr| '®ir<t? 

'BTitt^rtf^^i '55 r:wc^ *niti::*n i 

4o^G—60°C ' 

'SJtmroa 

«r?i ?pf<i^ tstfjRTisI t^%'5 ^1 ®w«tcn 

aic«n 'surcsttf^^T^ $t»T I 

'S^ri &t'<9^tc«^ ( carbonating tower ) 

*fT«i 

^35m? 5rnwi%- 



'Sfitcirtf^^l c*it®l (*f»ip» ) 

^tcxl ^>r Trt». ’^■'^ ’«•'' :.ttfj mfi *ifi«i 

^J"^- 

,^c»i. K-ic^ <?> 

'•■K^ ^ *^’ '^‘” 

^1 ^ W f3,fS,i ,«tl W 30-a-40"C '»Wt.C4^ >^4T -« 

Ci^ *t1tCT • 

filter) ’ttftc^rr ^ 

III—14 
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csrtf®«T5r ^'®ft ^ I ‘«wt C^TT'^l ^ 99'5% I 

%-i^.' 5 l^STf ^\5 ’fJT>f'Q I ®T^-^^*Tt^'&' 

&T>Q^tCll ^ I 

^]t?:5rff«l?rl ^^’5rt?r ( Recovery of Ammonia ) S ^^1 
'«iiTc^tf^^iR i TO ^cn ’tt'S^n 

'5-5f *tC^ (CaO) I 

eTi^C^ r Ca(OH) 2 ] I [ CaCOg-^ 

CdO + COg , Ca0 + H20 = Ca(0H)2 ] | <3PTi3flc^iT 

5if ^jtc^tf^^d I 

^iTC'-iif^vi mi'^ i 

^'<1W1 ; 2NH4CH-Ca(0H)2-2NH3+CaCl2+2H20 

<jxsilfc^ >io^C 5 -2fT^ '5(TtC'<rf-»^[t^ C3Fr<t^^ ^^C'i 

^<11 I c^ «fjrc^Tf^i(t^ ciFr<T®® 

3T5tc^ G'ssf^’si s (i) '-‘it ^i’?! 

<}%4i CTT^i ^<15 (ii) 'iit Sim c^i'S) 

■siC^’Sfr^^ [ 96 5% ) (ii) 

C^^l I (iv) d|5 ■f^T?^ ’IWH '^jtC'iifTtsi^l ^ ^Tt- 

'«(^>Itt^ I (v) 

^^f%rs «rf<<f i^1 I (vi) C^ C^TTf^T^ 

d)5^ ‘iit a «T<^e| <i)TN 

■spr'^»(Ct I c^ 

^•JC*r^ C^T*^ ^iTt I 

■AmK*{ CT'HSI (Snsf^^ <2f«^ti( i C^' 

<2ftQ C’lt®! I *i«^.c^^ 'Q 
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■QJR^ I 

3. 

( Electrolytic Process ) 

( Chemical principle ) : 

(Tft^l (NaOH) 4T>. CSFff^^l I 

c^rnst^ ’sic'<T ^1 

C^lTWl i 

(i) ( brine ) ^'<| C’ltf^’St^ CFT^It^C®^ ’qs^ 

C^Tf^T^l, C3Pt?T^®, ?Tlt^C^JT 

-ii<i ( Na+, Cr, H+, OH* ) «fn:^ I 

£1^1 

'SfTSl!:^^ ^1 (discharge potential) ^3r '^PTtC'qiT^ 

I n^i-^c^ csPtf^?( i : 

J NaCl^^Na^+Cr , H20;=iH+ + 0H“ 
^TtC^fT^ r<ltal: H'^+e H , H + H ^ Hg f 

f^fm^ I cr - e -> ci, ci+ci CI 31 

( 11 ) ^f'5ffrqi:sfqc*f<? 3f^c:«l c>itf'S^(t^ e 

mq-T ‘<ric^ sqi c^rf^KtH ^1 

<p}i;<p i T<i I 

Na'^ + OH* ^ NdOH ( *<p|lqi^ C»lt®1 ) 

(ii) ^tlqf c^m< ^iciT CTtr^^iT4 

2Na0H+C02 = H20+Na2C0, ( CTTf^l[ts[ ) 

(iv) »£it CJ!Tf'69T^ is<'t ^r«irfi[^ ’^pfSqffqstc^ 

^ S'S.^TWil ^fj^l S ^^fqc’Pii <rt5ii9[*iT{?i 

^C^*F *iwb5'6 ( Hargreaves-Bivd Procesa) ’fsil 

1 *fff«i;^ sK'i-wcsrq q>?ri ‘O 

csfOT ( coll ) I c*^c5=i«i '*?rq’=i> ni3i1& -.-sit^i uni 
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I <?m1i ^ Sffeff 'BrTt>R:^5?^Jf *tf1 (diaphragm ( 

^ f«-^v I *tff^ ^5r»rf^ 

'sif^ I ^1>rt? ’wt^- 

^ TT^rrtr 

^1 ^tc^n I 

«t^5f.^f'9 «iTtC*it5 

IS-^I ! '6 

'si^siti® fitc^?:»r? «fv c^ftift^ 

csr:»!^ '«it»t3f-»!^ 

( inlet ) ^1 ’*^fc^ I 

<e?Tfsic^5f^ si”^ 9t^«i- 
'Bfc«^ «J‘f ^fsj^l ^f^fl ^^5 I 'Sfw- 

vfi^e ^rrc'^ftr.®^ ^ic«r (?tff^t^ '« 

C^nfwTJf (Na'^-I-OH" NaOII) i 

^ftsr.?C« CJFtf^i' nrf^ I CSFtf^^T ’tTt’T 

*rf2f?;*?i r-K 1 »<i^ c?pff^Ji fi%< Fto*, a>tf^?p 

b®?*t ^'9 ( 

a cmf'Rtsr rftot^f^® (NaOH) 'stvi '«^’i3f. 

^ic^nr '«i1’t'5 TtM « C’ltf'B^'i’r 

^5^ 9ZV I 

ajw*r c’rrf^'r^ ^tor.^ »icT 12% c*ilf^t*i 

CSPrslt^ f^lfa!^ <rtc^ I 3r^*l ( vacuum 

evaporator ) (TTtf'SVtsr I ¥t^«t, 

eivc'ra ot 9^^ i CTtf^^r*! mn c*!-^ 

*r^CT (y^^va w\^'\^ ^1 I 
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1. Cgf grity 2. 5r9TC«^% 3. ^fv5l[f^^«l 

(i) *t?T<- (i) '« ^1 (0 *r^f^c^ 

HOI ■flfii’51 c*rr'»t sf^cR;:^ c’tw 

fir I ^Tf ^*r i wl mi i 

(u) ffcm 'SCSR (ii) «w^ ®misc*f 

(black ash) Cl NH 3 00 a ^“) ^IC^l cmm 

?)?c« iTsr^ti ‘iT'«'*'i mi iJffi if<[^- ^5l't ifi 1 

fiififm® ism fi • mi mifti fm in 1 

(ni) cff >£ij?i (lii) ^<in5cmm ^ni (m) ^miscn 

nfnmc** fic?r 99 '>% i -aff^ cwff^ fsf^^ 

iTi^ fi I nr^mi 'q 'ar^tf f*tcw 

mmti fil fi I 

(iv) <t’iif^'5 'srt^ (iv) ^ n W1 ^ *t ^- 

cmfemi c^icwi HOi 

&imrc*r •im ^sf>w mn ^ mifn tii 
fHc^r infn fH jr 1 mi 1 

(v) ^ ’t 1 f® 1 

1' ^<?*ftir*r cif^ i 1 


(1) v«i^ 11- ^) ^mm® CjFffii (i) •mf®! «i^m 

csci iTimir I ’ '8(4(111® mtmm 16 ! mm® 1 ciptf^ii mi. 




f^m mi 1 

1 mmt 

cm 

cntmi 

(ii) 

cit®i , 

(1 ^ cif^ NaCl in 

! 5 tfyil 

nrciw 

ciH 

111 

1 


, ifiim 



(in) ^f®mn® iTtn 

(ni) NHg mi’*PC‘fl 

new® 

%*rwt® 


ficHi mm 

' »( »J_C® 

*r 1 f® c® ^ 

f 1, 


1 ®flC® fl 1 


emm 




(vi) NH3 

wm fi 1 

1 





5 n*i ifST f 5 fii^ 1 

(11) 

nfm 



iv) ^mrr® OaCia 





mm mm (Fir m I 







214 


(7[Tf%?(l‘sr ^iK ik^ I : 

(i) ( Crystal carbonate ) I 

NajCOa, lOHgO : c^lt^ ^cq ipft^ 

qpfBft’ftii c^n^ qt?f i m\ i 
NagCOs-f lOH.O ^ NagCOg, 10H*O. 

(ii) *rtqt?*l (Washing Soda ): — 

NagCOs, HgO , cqf^t^ ^51 

I 

(ill) C5rf®1| '®q| ( Soda ash ): 

crn^U^ cqt^1 'qm ^1 I |5T^ ^p^qi—NagCO*. 

(iv) (Action of heat): 85rC cqT%9i'» 

^ '»Tfq^1 'qgT^ otcq ql; 

(V) ^ Hydrolysis) : cqTf^?tq 

^fq^n 5‘5t^ ig-<c«i 'iT^ t i 

NaaC 03 + 2 H 20 2NaOH + H2CO, 

•vi) fqfel'l S 

qtit^n [CaCig+NagCOo 

2NaCl-4-CaC03 ] ' C4tJ CTO q^l«l ^r-j 

^£)T^ ^1 : 

NdjC 03 + CaCl 2 = 2 NaCH-CnC 03 ^^. 

2FeCl8 + 3Na 2 CO 3 + dHgO = 2Fc( OH^s + bNaCl + SCOg 
(vii) % cqtf^^ifq ;5^c*! ^t<(s 

(COg) >21^115^ 

Na2C03 4-H20+C02^2NaHC08 | 

(viii) «rrrfqC5?[ 5ICW S ^51 qrTfqC^^ qcq 

q^*! I ^'<il s 

NagCO, +H 2 SO 4 -NaaSO^ + COs + HgO 
(ix) qsfifgcq^ s ^fq^^i^qcq f^fe?i?!(80°C) 

qfq cqFsl I mi 

Na2C03+Ca(0H)2 = 2 Na 0 H+CaC 03 
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(x) ftat 9I^«1 ( Mixed Carbonates ) ‘JfiiT: 

(equimolecular amount) ^ ^t?- 

( Sodium sesqui-carbonate—^tfV^jTfS ) 

fsral-^Ncii^—1 ^vn : 

NagCOs, NaHCOg, aHgO 

C^itfert^i t (i) ^tT5» c^\m^ 

fii) (hi) IfC?!? (vi) 

f^f^:^, (vi c’rrfBKt^^^ c^>n (c^ntii ^1 c>(m^i) 

(vi) r.^fV*v (NaHCOi) ^vii) 4T6t^ 

(vni) 

I -^9 f'fc?! f'^?:'*R -ii^fi^ ^tft 

( heavy chemical ) 3?^7 l 


( Sodium bi carbonate ) 

r-^VTiii NagCO f-C024H20=-2NdHC0.H>V 
t!>i I 100”C 


yg i i 

2NaHC03 = Na2C03 + H20+C02 

1 ?5 I 

CTt^l ^1 

( Caustic Soda ) 

CHITS': 2}*rrq '^n Tl * c^it«f 

cwt*r ‘Rt^’ ^t^-'«»t^ 

. I Wl 1%^ 

^JTTg#t?l ‘si^ ’SfRh 'e ^r’— 

C!2t%^ I 
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( Preparation of Caustic Soda ) 

^-^1 ^ f %=( i ^**(1: 

1. ^1 c>it^t?[ ( Slaked lime or 

Causticismg process )’ 

2. ( Electrolytic process ) 

3. ( Castner-Kellncr process ) 


1. ;^i 

( Slaked lime or Causticising process ) 


( Chemical process ) S C>rrf^?(T^ 

^C5f [Ca(OH) 2 ] 

fV''^ I c^f^l 

^f<^i mm 

I c>^r^5?T^ ■<FT^c*^^ emm '*Pt?r 1 

cm^i— 1 ?^ t 


•Sr^Wi Shri'er; 


Na 3 C 03 + Ca( 0 H) 2 -?Na 0 H+CaC 05 

^1^*51 S ’fTU?5C’f C^trf^ 

%V\^ 10—20% CTtW ( NaaCOg) -^4 -^<11 I 


[CalOHlgl^afiml oqt 

<1^0 ^ 1 :2^*l 'Q 



>- «jnost 




s-NajCOjSol 

mm atetfeso'c 


C«C 03 

d0“C-90“-ai^ W W'2f^?T^5( 
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^ I C’!t'®1 'Q f^rfsRI 

^UfiTS ^ ^fTcei'T®^ ( stirer ) 

^^11^ I 

cm ( CaCOg ) 

^sTf?f *ft^1 I C^n (NaOH) 

3T'e^1 ^ '«(?^C(£f^ ^t'^'nit^ ( vacuum evaporator ) 

50% ^ ^<^1 ITS vilTv ^ Csrr^T^ *TfCii[ 

(TTT^T^ Wti(1 b®ft ^ 1 

C’tt®T-?Til[| ( globules ) ^1 vt'Q I 


C^Ffl^l 

1. ^1 c^'N-^fg^gsi 

( Lime-Soda Process ) 



c^'®t^ M*y\ i 

cTiT^T'e ■‘^••^1 'Str^f^si I 

1 '2iT?i ^ WT< I 
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f 




2 . 





( Electrolytic process ) 


(Chemical principle ) : (i) C^Ttf^^ 

(NaOH) ^Tl I '^’^W ( brine ) 

rr^r^tc^a-, cipf^a ^ (H+, 

Na+ cr, OH") vftc^ \ ?[t?ri: 

NaCl;?iNa+J-Cl- , H20^H+ + 0H- 

(ii) (?rff^^it^ 'Q 'amfrar^ ^r«fr 


^TttTO : H++e-v H : H + H-^Ha t 
C3^^f5^ c^Pra '« ^-f^ir^t^r^rsT '^i-pica^ 

crrt^ ^a ift^rca ciPtf^a <iia*s 

GFtf^a ; 

wTtcar® f^fei: Cr-e— Cl, Cl-4-Cl->Cl2 j- 

(ill) cmf^^ta 'at^a (Na’^) 

^a (OH~) ^^ata ’itr^ i ^taa^f*^ 

'srrrfa^ r:at!%^ta al cahsi ^^5a 

^ vaa’x ^ a?:^! » Qftc^p | ^-^ri: 

Na+H-OH" a:iNaOH 

(iv) cat^t^ :?^*i ^rpatta^ cat^r< 

atal a1 *r8 ( f*ranules or stick ) ^1 5a I 

ais 'S ^e^tfsfeT % '5^ (7rf®i ra 

’®f^^fa:9ra®i caca i ^z^ ai f^afS ^z^ "artacaa^ 

^ (diaphragm ) atal ^^ta attcaa '?rrftaf6 c^ir^ia 

a!ia-^5T atal 'al^ i c^T^ta ^ta-^tsr aiaw® 

^ I ^Jtacaa^ ^z’^ ^^ttal atca^ v<,a5f& ^t^a-a'® i ■£^ a^f^a- 
ir®f5z:ar wtc»[t5-^t*f aja^ra a^ai ^a, ^aai 'arrairaa^a a^f&a 
^*fcaa f^a^ atca- ^afS ^]Ta-ia*^a a^r i aait 'aitacaa^ aisifi? 
vita'll c^Tt^ta atuiia acar ^ai aa i 

'artacaa^ at3i aa sraei-^c^ra 3?ac*! asfaal atai sa i 
f^araa '^ra-^t^^ta ^aca ^itcatc^ ?^al 
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^ ^tr^ c*Ttf^ft^ '•(l^i:( (Na*^) 

^ I *ft^ar f^i ^@1 



prlTFi «n8f^ Ttfa^ ti (tjw 

'®rr?5{ (OH") <?Ttf^T(lTT 'srt^CTT^ (Na'*’) <?!t^t 

(NaOH) ^ ^1 ^fCgR w c?f}^ I 

cm'B’rsf 

C»1t®n ?t^1 Tl I 

«rf?i <?!M^ ^ f^fasl"® «rtc^ I 

^1^!% r 

^ Electrolytic ProecBS ' 
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( Castner-Kellner Process ) 

?rt»rrvrf»PP ( (Chemical Principle ) S 

( brine ) (?nf^^T 5 ( CSPT^tt^ ^f^- 

TO I 1^1 

*(trCK 'il^N ( A >6 B ) ^"*13 ‘4^1 I 

^ ^ ( brine ) ^1 C’ltf^TO I 

(A) c^tf^TO ^ (B) ija 

(?mv\ I *inara ’IRw ^Ta*Nr 

vD^ ’sa ( layer ) i (A) m TOTO&a 

'ij^N 'sfjtcTOaiC’t ^ai ^ ^1A^ ('Stt^ftt^)- 

^'^ I f^?[ ^'*1' (B) ^"RW ^1 ^ 'sflTCSin^^ TO TO 

W« ?rR^R ^a1 ^JtCTO TO I 
(A) (brine ) fwi]^ (B) 

?R1 CTOR ^^*1 (NaOH solution ) I 

Tmn cf\W\ ^ : 

(i) <2im ^Z^ 5R«t-^C^a « CSFtf^^ 

'«rm I ^<^1; 

NaCl Na++Cl- 

(ii) (2{«(^ ^z’^ f^fmn (3FTfaJ^ ^^’la i : 

cr-e->ci, Cl+Cl-^Clat 

vil^ C3PTR=I ?lt*(TC^ Tlf^^ I 

(ill) r.>rff®aR 

Na^' + e -^Na( Wft() 

(iv) vsit r.Tirf®aT^ ^rr^rfl'^ >rcsf 

cmf^atTOR^f-^’(sodium amalgam) ^Z^ I (RTf®TO-TOW- 

cfiR«i I ’fra^r ^1: 

Na + Hg-> Na-Hg 



'FtiH ^ c*rrf^rsi 22t 

(v) (7nf%^ 

C’ftf^^ '«rnpnKn (Na*^) trln I : 

: Na ~ e -> Na+ * 

^CST^F^ 'srt^R 

(vi) f^fernr ^tjt»f 'Q 

I mi 

: 2H-"+20H- + 2c Hg f + 20H- 

(vii) (Na*) 

(OH'), C’TT^ 

(NaOH) vstn t^l 'sr^'^t^f i ^«jn i 

Na+4-OH- ^ NaOH ( ) 



(vm) C^nt^ (40%) C^^tif 

Tl W'Q^1 ^ I 
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NS ^^*51 S 

C*n?T I ^C^F ^ 3T^«l-«fOT^ 


Cl 2 <W<r<i ^tU'JIvij C5n5I? ^iJRaiFS 



qr5l ipi vs^T", tlf^? ^C’F c*rtf®^T5i-*rm-»r^vc*j’r f<fap^i 

C*f1®1 ^ ^ I 

tfr<«r5r ^c’n' f A ) «(jtc*r^5-^c^* ^?irc^i ’^rrc^ 

^T'S ^C’F?! NssiT^^ N5*!ri <stl?T^ ^tc^ ^1 srl^ff^n 

T?^ I srt^tfe ^ 

’tn^r ^?rl I ^pcsF^ <<^15 w-*tf<FTfiiNs 

or^1 (E) (locking wheel ) TTC^ i >flC’Ti«?^5|'8 (71^®C^ ^nn- 

^05 ^r^'5 Ti msrr^cNs nrc^ i 

’FrsF? fB) N5$Tf?r N5<?ri 

Tr^CfS ’ll C&ltF'R w-® I ‘«^ ^C^sl 

?tTt>r f^^^-^Tei ^rc-F N5?Tf^ «tf{:"t c^rfsi fsi’fc’r^ 

Ksi (0) ( ^'»*f ^"SF '2fciir«f*rJiN5 art^if^ i?tf^^ carc^c’® ®rtw-^?r 

IrNSift I 

’FC^ ’®f^r<C!sr^C‘f?f apc^^ Cai c®ltfN5Tfar FX 

"©rri ’FJtc^twc’t arr’??jN5 *rtircifii ^zw c^f^s^ar-air^flif fijasrii ^>!n 
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# 

^c‘< i ^rrc*(tc» c^prtiisf w 

^rfc^f Tfif 1 c*rrf^m-*fm«r-*r^^w bsft •rc^ 

*rr^rc^ ^T’ir^ ^9»r c*Tff^^rar-*rm.’T<,’r51%^^ 

CJIC^ Tf’TT'gf^ vs I 

w.'ip »tt?r5f C9!t^t?r '^rrc^rtOTr 

I nf^cw^ vtus c«rrf^^t^ wc^t?! ^c^tt lerfl'f^s 

«>f I n^Ff'Sc^ csTT^t^ y^i 

=^rf^ ^^ri I 3FC5T 'afceisr src^r ’^rtc^ c»Ttf^^r3r «rm (Na^) 
(OH‘j , c^miir (NaOH) 

I 

Na++OH- ;:=i NaOH , 

sr^*! 'sr?R;ff^ '^fsrr^fs^ fT*rl ^1 

TifC«ir ’«rt¥tc^ c*fN wt i 


c's^rt^=^ «r4 

Hi i (i) cnm 5TT?i I (ii) 

I (ill) t^l SIS^C I (iv) t5l 

I tirf^ o^c 42, (v) 

m •^c’f gH[ i 

ivi) ^^T’t I 

Hi : (i) '®tC’1I ( Action of heat ); 

318‘'C CTT^1 ^ 1300*C ^Tnt*sU<P 

C»it®1 ( Na, Hg, Og ) 

^T?i I 

(ii) <2J«t^ ( Action of air): ^Tip® ^Tf^^il 

fvrc^ cnm (?fr®T^ 

‘^ffl'f^ ^^1 W J 2NaOH+CO 3 = NagCOa + H^O 



224 ^ 

(iii) (Alkaline property): ^ I 

^ m 'iiTx 'Bnt^rc^ ^ f^fap^ 

^^<1 ^1 ^« ri : 

HCl+NaOH = NaCl+H 2 O 
H 8 S 04 + 2 Na 0 H=Na 2 S 04 + 2 Ha 0 
HNO 8 + NaOH = NaNO 3 + HaO 

(iv) 'ojjtC^tf^l ( Ammonia liberator): 

^fTtrsrifsnrnf cm 1 

: NH 4 Cl+NaOH = NH 3 f H-NaCHHaO 

(vi) (Action on metals) : 

2AH-2Na0H+2H20 = 3H2 + 2NaA102 ( Na-^Jt^lfk^^o ) 
Zn+ 2 Na 0 H=Na 2 Zn 02 (Na-f^’C^^) f Ha 
(Tit^t^ map ^55^Tc*f 

^ I 

(vi) irr« 5 f 5 l^«r?r *rojr ftfesi (Action on salts): 
^ «ft^ (Na, K) C ^1 aR«l 

I C@I^, '« S'hf ( amphoteric ; 

c^raF 

CTO1 ^5^*1 arft^^ ^t?i1 m\ ^*<1: 

CuS 04 + 2 Na 0 H=*Na 2 S 04 + Cu( 0 H)a >|. 
FeCl 3 + 3 NaOH= 3 NaCl+Fc(OH }8 | 

Al(OH)s + NaOH () = NaA102+2Ha0 
ZnCl2+2NaOH = 2NaCl+Zn(OH)2 ^ 
Zn(OH)a+3NaOH () = NaaZn 0 a+ 2 H 90 
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(vii) irt^ 'e fkf^ (Action 

on metallic and non-metallic oxide ) : '« 

AlaO s + 2 NaOH - 2 Na AlOa + HgO 
ZnO+ 2 NaOH = NagZnOa + HaO 
C02 + 2Na0H = NaaC08 + Ha0 
SOa + 2 NaOH = NagSOg + HgO 
(viii) «IK 1 T 5 ^ CsffcSRT Rf^l ( Action on non- 

metals ) s 's cJFtf?i 5 [ Nrrf»r 

I ?i«irt; 

4P + 3NaOH + 3HaO = PH3 ( )+3NaHaP02 

Na-fT?r’lt^*i¥T^^ 

Cla + 2 NaOH = NaCl+NaOCl + H3O 
SCla + 6 NaOH = 5 NaCl + NaClOj + 3H2O 

(cjrf^rsr^ 'smm ) 

(ix) f^faRlI ( Action on glass ) : ^t5 

(x) f^SW*l ( An electrolyte )! t?1 vii^f5 ^3 

NaOH^:iNa++OH- 

t (i) (n) f (11) 

fnca, (iv) (v) '«(vi) ^flc’nt^irsi 

C^V^\ I 

c^fe=§rrsi ^ 

( Glauber's Salt ) 

^65 'STTtf^C^ rt^C^gfTf^^ 

C»iTf®iIt^ 

iir~i5 
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^ ?Fr«% ( Salt cake ) I 3l^C«ffl 

2NaCl+H 2 SO 4 = NagSO^ + 2HC1 
^Z9\ vii^'n cmf®9T5r ’?pf5?F 

-^^1 m I 5i'<'5n~Na2S04,10H2O, 

»r^«l ( Glauber’s salt) ^K^'e I I 

^’^1: NaaS04, lOHgO -» Na2S04, HgO+QHaO , ^^Tcn 

3Tf9IJPT|C^ (NaaS) ^1 ^<»n : 

NaaSC4 + 3C = Na3S+4CO t 

Vila's I 

C^^rtferfar arleic^ (NaHS 04 ): 

'srirffl^ (NaCl) (NaNOa) 

^ffni:^ c^iTf^^TR ?n ^Tt-’!FTC5p& 35111 ; 

NaCl+H2S04-NaHS04+HCl T 

c^it^i '6 ^jtr>ii'®?i f^fw?(t?i 

? I ^<«fi s 

NaOH+H2SO4 = NaHS04 + HgO 
> 1 T 5 TC ^5 ^Z^ 'STJtf^^ 

^51 m I : 

Na9S04 + H2SO4 = 2NaHS04 
^r® ^SB^TC’f C^Tf 5 ?(T^ I 

2NaHS04 == Na2S04+SO3 + HgO 


=Tt^C&^ 

f5fiT-(?ft^1 ^ ( nitre ) (NaNOg) , 

t3[i =iTllS=*p 

:5f5! (Chill Salt petre) -sif^ I *• 

2NaN08+H3SO4 = NaaS04 +2HN08 
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«fc®T c«tRc^ ^ 

^fmCt «flTv 'sr^f^rcsf^ fs(^® ?Ff?i^i 

2NaNOs-^aNaNOa + Oa t 
'«rjTf»!'®, 

^ C5=rtfe=9ts? 

»Tt^tfl*i 5f^*i ^rsffc??r ’(Tfc^w 'ainr<ni^ ^nf«rm i »r< 

■^fjfft*! I *rsr?r e^^fOTCt '$ff?rt4*t?i sTfso fjrc«r^ f?sr 9»^*r^i» 
ff ^TfV«ii ^tiTTc^ nf^rsT Ti^f^?ii nrf^ c’f'Qul i 

^57 '<1 5rf^%f 5W1I wc^r <t*ff<wc*r tffp *ff^tc*i 

-nr'Q’Bi ?iT^r I ^T^fcsFffs^ «nTf^, cyfft^r, c*TTfv«m 

c^TT^l ^'srrf? f^csra <si<iT*r ^•rurR c*rff^t^r capret^ 

3T^«l I 

[ cjpTf^^ ] 

( Preparation of Glass ) 

«rr^r^^ c^i®T^^c?F 

f^»r^iwc*r i f^c?m 

^T5*Rr^ "“fc^ i 

' 

( Glass ) 2 ^t5 Rf%« ^ 

'Bl^t^l 'Stft W®9r 

Riast ♦Urtflf I c^si ^fesi ♦iwt^r iiCJf 

f^C5? ( VISCOUS liquid ) i 

^51 '« ^55 I ^'$51 ^’I'Q ( Supra 

cooled liquid ) I ^t^t?I ^«psi I R«{ *HfTC<?r 

RRc^^ ( NaaSiOs ^ KgSiOs) 'il^ 

^1 (CaSiOa Tl PbSiOs) I 

tm ’ik; 

XaO, YO, eSiOa [ X-K, Na ; Y*Pb, Ca ] 
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c^ ( a\Vs] ^ w[ ^t5) 10% 

c»Ttf^t^, 5% ^TT®if»rarsf, 1% 

« I 

^Vs <2t«T5 W3 ’liftsif^fiT ^^1 ^’sr r 

(i) Ti 'simsf (S 1 O 3 ), 

( 11 ) C>ft®1 (NagCOg) C’ltf^^t^ ( NaaSOJ , 

(ill) ’(^t^ (K 3 CO 3 ) , 

(iv) [PbO ( ) ^1 PbjO^ C^^] , 

(v) (CaCOg), ^1 ^iO-’IW ^t 

fi{ (CaO), 

* 

(vi) : ^5ft ?FtF , 

(vii) : MnOa, KNOg, Pb 304 t^TTfw , 

(viii) • CugO, CuO, CigOg, FegOg 1 

^ mf 

* 

fjffil^l ^<, c^|^1, ^1 '5i^>itn'Ms? >[C3P f^’‘It?TI> 

( «[T^( 1400'’C) 5?^-! I 

(^) 5rt«rt?i*t srasi (Soft gh&b) i 
1^ 3^tc^(SiOa\ C>iT^1 (NagCOg) 'e iCaO) fiiisl*! vs?|ri3j 
^sit^’SII I C^t^1 ^^t^^ I 

1^ ??(I 'il^’f ^tC5 «ITC«F 75 % S 1 O 2 , 15 % NagO, 

8 % CaO, viiTn 2 % AlflO.,. 

(’^f) ( Haid glass ): 5?1^ 

(SiOg), (KaCOs)'e^^ (CaO) I *ii^*f “1^ 

^1 <??( I 



ZS9 

0 

(If) ( Flint gUss): (SiO,), 'lfet>I (K,CO,) 

■« (PbsO* <T1 PbO) W 

CST5?*T, fafsf^f, 

^5 «2RSfS 


1. iRW ( Soft glass ) 



2. •rS* ^5 ( Hard glass ) 


«fT?m 

KaCOa 


+ 


SiOaj 


j. 


CaO ^1 CaCOs 


' f^:*r®l 



^‘sm7{ 
L-_ 

—>■ 

srw 


3. ^r5 ( FUnt glass ) 



'snpir^® 
PbO ^1 Pb/.\ 





4, C5!!1n 65| ?pf5 ( PoLiif glass ) 


«^51 

NaaCOs 



5. C^ill ?!t^ ( C'caa glass ) 



6. mlc?PR St^ ( Pyrex glass ) 
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ws ttcw <TOt^ I 45'5 % Sio^, 

3*5 % NasO, 4% KgO, 3% CaO, 44 % PbO ^ I 

C’^) ^t 6 ? (Bottle glass) ^ (SiOg ), C^TT^t 

(NaaCOa), ^ (CaO) '« (FeaOs) 

■vvs bjfr ^1 ^ I ^jt»if»nrr^ 'e 

I v£i^ \ 

(«) C^*n ^ ( J^na and Pyrex glass ): 

f^cn? I vain c^sfi-itc5 

vsnt f^’v^ 's c^t?(C5fi van's nt^cnn?n nftc5 < 2 f«frsr® 

c>rr5i, (AlaOg) viin'v cnt^cnn nm^t^r i 

>Tt<rr^®r^ nt^n^n ntc5 ntci 80 % SiOg, 4 % NagO, 0’4 % CaO, 

0*6 KgO, 12 % BgOg, 3 % AI 2 O 3 , vn^sn nta[ ^55 

.aTv ntcn 1 

^nn ^51 ntcFn fnf^g ^ntwtcnn fnc^t^ 

fntnn *il^ ml nn 1 ?ini: 

^9T — cntn*^ ^ ^ntn 

sTt^i — c>itni, fnc^fn?itn « nnrn 

cn'®4*t — 

— C3?tfniitn 

’^cnngiTn '«i^ 'iitsifn^tn cytntf^, «npit?^ 

m ntc^n 13®! I 

CSW ( Glaze ): f^nl ^tf& 'e ^^ntcai C?l®f ni «fC5fn 

cif'entn v^ln•^ ntnsn (enamel) m-R 

m (TiOaX (SnOs) ^1 

(SbaOj) nr^tn mi ^ i 

^Pt5 ( Process of glass making ) : nt'lt?*) 

c«r^-ait^ m m 's fnfiicnf^ i 

C>rr^f5 ^^Tn NagO, CaO, bSiOa ; (i) nt*^ 
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( w ^ ^ C^t?T§8F^|<),(ii) (Tfm (NaaCOs ) 

( salt cake ) '« (C) (ih) ^ ^1 

CaCOg ?I1 CaO) >5^13! ^1400"C ) 

I 100 34/40 C^m 15/10 pi 

WC5^ ^«r «larj i ^t«fi 

i4’tf51^ ( flux ) I fkfm ( tank 

furnace ) >IT^TC^T ^B5 (fifni 1400‘’C) 

I (iv) ^TC5^ C^'<1 

^^nfw fil^< I (v) •SlZ^m^ 

vil^ '^^1 I 'X't 

^T?n?(I ( blowing ) f^1%g 51X15 <1tJ5 

'51^^ 1 ^?1 5?| I 

8ff^^?l«f ( Annealing of glass ) : '«t^1- 

^T^1 ^1^1:51 ^i:«fT ( brittleness ) I 

5ft5 ’^tC’fil ^nf<l4Tl^ ?FtirsT C5C11 

^r^TlI i ^f^X5f ^tX5^ 

^ixMj ’S’H m I fiti^i 

500‘’C C<*r f^f*sf«l ?Tf^^I1 W, ^TX’f ^t5 

T^z^ '«rtti^ ^z^ cflf ^ixn ^Tf^^ii ^w 

^x? ^^1 I vf^n ^311 

^1 ( annealing of glass ) I 

Questions to be discussed 

1. What are the natural sources of sodium ? How would you 
extract sodium either from caustic soda or common salt ? Explain 
the chemical principles only. What are its reaction with lead 
nitrate and alluminium chloride ? 

2. What happens when a piece of sodium (i) is thrown into 
a bucket of water, (n) left exposed in air, (in) reacted with 
chlorine and (iv) tieated with meicur\ ? Give couations wheio 
necessary. Give equation to show whether sodium is an oxidising 
or a reducing agent. 
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3^. How cau^^tio soda is obtained commercially ? Give 
chemical principle of only one method. What are the reactions 
when caustic soda is treated with ferric chloride, zinc sulphate, 
copper sulphate ? 

4. How 18 soda-ash manufactured by Solvay process ? What 
are the advantages of the process ? What is baking powder ? 
State its use<«. 

5. How would you prepare sodium carbonate from common 
salt ? State chemical principles only. What do you understand 
by soda, soda crystal and washing soda ’ 

6. Starting with sodium chloride how would you obtain—(a) 
Na, ib) Cl. (c) NaOH, id) HOl, (e) NaaSO* and (f) NaaCO, ? 
Give reactions, and state simple principle only. 

7. What IS Le Blanc process of soda manufacture ? How 
would you prepare salt cake and baking powder by this process ^ 
Give chemical principles only. 

8. Starling with soda how would you prepare—(i) Salt 
cike, (ii) Common salt (iii) Caustic soda and (iv) Nitre ^ What 
happens when soda and nitie are heated separately ? 

9. State the principles of pieparation of soda by ammonia 
soda process ? What are the leactions involved in the ammonia- 
soda process ? Why this process is bebtei than Le Blanc 
process ? 

10. What happens when a red litmus p^per is dipped into — 
(i) caustic soda solution, fii) sodium carbon.ite solution, (in) 
sodium chloride solution. Give reasons. How would you 
piepare pure NaCl and NaaCOs ? 

11. What 18 glass ? How is common glass manufactured ’ 

What are the ingredients of glass ? What is annealing of glass ? 
Why 18 glass annealed ? [H. S. Exam J9Gi\ 

12 How IS coloured glass manufactuied ? What are its 
uses ? What is glaze ? 

13. What IS the electrolytic process of preparation of caustic 
ffodi* 9 State principle and give the simple outlines of the 
process. 
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14. How can soda be prepared by elecbiolytic process ? Give 
chemical principles and reaction. What are the uses of 
soda ? 

15. What are Salt cake, Nitre, Soda, Glauber’s salt, "Baking 
powder and Sodium amalgam ^ Give formula where necessary 
and state giving only the chemistry of the reactions. How aie 
these prepared ? 

16. Describe the chemical reactions by which sodium chloride 
18 converted into sodium caroonate by Solvay process. 

What happens when a solution of sodium chloride is 
electrolj sed ? State the use of the products obtained What: 
will happen if the products are mixed up m the cold ? 

[H S, {Comp) 1960] 

17 Describe how caustic soda ma\ be piopared from sodium 
carbonate. Do you know of any other method for its 
preparation ? (Details of the latter process not requited) 

Write chemical equations to represent the reaction between 
caustic soda and any tlirep of the following .— 

(a) Ammonium chlonde. {/>) Ferric cblot ide. (c) Alunnniuni 
‘’ulphabc. (rl) Carbon dioxide. (e) Chlorine, Name the 
products obtained m each case. [H. S 1062 {rnmp)] 

18. Starting from sodium chloride how would you 
prepare pine anhydrous sodium carbonate on a laige scale 
Give equations for the reactions involved. What happens when 
(rt) Carbon dioxide is passed thiough <i cold saturated solution of 
sodium carlionate, (b) excess of lime wa er is added to a solution 
of sodium carbonate, (c) a solution of sodium carbonate is 
evaporated at loom temperatiiie. Will there be any change if the 
solution m (c) is evaporated over water-bath ? 

[£Z. S. 1964 icmip)] 

19. How sodium is extracted from sodium chlonde ’ How 

do you know that it is a metal ? What happens when the metal 
at ordinary temperature is kept in (a) dry air, (6) moist air and 
(c) chlorine ? Give equations [H. S. 1961] 

29. How sodium hydroxide solution react with {a) alumi- 
uium powder and (6) granulated zinc ? Give .equation. 

[H. S. 1964 {comp)] 
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^Tt9if»i?t5r '6 Tm^ vtft? 

( alkaline ) «rt'| ^ I ^T^T5 

'sr:^^ fkm ( earth ) C^t^l « I 

^1 «lt«f ( alkaline earth ) I 

*t&r»r ^ (?Tn5tc^ c«itf^5F «ftl> 

aiw ^Tt»if^?if{:>i?i ^5^51 's’iri ipi 'eit^Ji’ 

‘5rTt’tc*if5r?i’c^'Q ^^hrsT ii^ c’^\f%<F 
’t*!! I (^ «<rc5[^ *rc**ff 

*fcif ?rfii's c'ft^ '8 ’tf^'5 >0 ^iTf’twfsi^Tsi 

li 

CS'f^T^C^S '8%fel^«l ^U-^] f^ttt csfe ’itSf’JfCT, C*Ttf^?t^ '« 
•r^f%iitr«ni rf^ 1808 tltc^ 's snt’tc^f^iTsr 

^fac^ »i^3f ^5? I p nfa^tal ‘atirsi*!’ i virsTst iar 

*tirtc<a ^nsr aa i c^f^ atKc^fjTaty 

^^(r® fift^ *f?Ki5a ^Tf^f c?5r «ffc>r ‘sriTnf^at^’ i •rca sTt’i rs 
>m«rc^tsr I 


<2f^^ f5^—Ca, 'sa'^40, c^®j^1—2 

( Natural ores ): d\^ 

«Rpf^r$ m, ^t^«l c^\it 
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1 f^f%« «ttft;(^'f«I fk^ I 

^1 •a^li’f I m^u C^'t^r; 



(i) ( lime stone ), ’t%'5ltf5 ( chalk ), 

^tC^5f ( marble ), ( coral ), CaCOs , 

(11) Z ( gypsum )—CaSO*, ZH^O vS^*v 

( Anhydride )—CaS 04 , 

(ill) S ( Floutspar )—CaFg , 

(iv) Z (Apatite^ [ 3 Ca 3 (P 04 ) 2 , CaFg j 

■e ( Phosphorite )—Cas{P 04 ,)^ 

^ 55t^’?TC5? CWP\^V^, Wt^, «fcw*f, ^*fj'5fnf5 
'« vii^^ 'S ]^s(t’(t<«r?I ’It'SKl I 

( Extraction of Calcium by Electrolytic process) 

( Chemical principle ) I (i) 'SfilTif '6 
( fused ) (CaClg) 

>8 csrtf^si '«rt^f5( I 

(ii) csrr^ttc®^ =?jT«it5rat^ 

m^ 'kz^^k^ va^*v c3Ftf«5i 

^t]t^?I CFTfil^l ^Xi I : 
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CaCIa Ca+* + 2Cl' 

: Ca** +2e -> Ca ( ) 

f^faRl: 2Cr - 2e -> 2C1 Clg H ’tm ) 

(iv) yi5{?[ --qsjtST^t^f caFT^Ttc^^ 

5T>T >TC«f •tf^^t‘1 ( CaFa ) 

^rNf^Rltsj ( CaCOa ) 

=*fJt5Tf»ll|T^ CSFf^T^^ bfiff viiq*x '®T?1 ^f?I?I1 m ^^1 VI 

^1 I 

fkfmM CaC 03 + 2HCl = CaCl2+C02 + H20 

^1 

( crucible ) i 

Vr«i 

<iT-«n ?! I 

^n?t< ^^1 V C51T5T^ ^^fl5 

^T*n WQ ^c*i 

^jtfS tsrt^Tt^ r.sf^ I ^t’ii 

WC'S'^ f^?1 

^Jt^lf^TTtC^^ ^fSTS^n^ 5t»! 

^5J "sdr^ 

^JT^lf^TlT^ CSFr^f^C'B^ ’TCSf 
(3Pt^’^H (CaFa) CIFt^f^^ 700®C 

'^WvCT V t tf^fS »ffil75 
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^It^rf^^tsf CiFt^tl^ «^[5T3I **«l4 I 

’iFTTSlfjTlIt^ CIFf^tt^B ( CaClg ) ^Tt^lf^^Tf^ ( Ca‘4+ ) <il^*N 

ciFtfl^ (Cl")'«rr^w i ^itsif’r^in 

^TTC^T^ WC'S C3Ftt^^ 9tlt»i?ficn 

I 

i^'e?t?i ’Tc?? jt^Ti^I 

3?^*f fwt:^ ®i'e^1 I (ii^fS" 

»fC'S?j 'srtft% 5it^ I 

gsTt^lPram ' 


^TT«^f>1^rpiI C?FT^t^^ 
( CaCla ) 



^jT^lf^^lTsi (CaCla) 

v£l^f^ 9(t^c^1 v5T^, 

^tC^ Ml I *1TC3I 

<r3pnTli:^?i «(rs?i‘i nc^ ’srci^^fw^ 

^^1 Till I 
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"^Jtaif^llTsi ^T!r =(11 ^65 ^tcn C’CTSl pi 

CaCO^ ^±Ca0+C02 

'4^ C’lT®! ^^1 »rc^ =11, 

5¥jTsif5i5tN ^^=1 I : 

CaO +3C®=CaCa + CO 

^jTsTf^tW?l 

C®W ( Physical properties ) % (i) ^Jt^lf^llt^ =1^^ 'S 
*fr^ I (ii) t?a5 ^=I'15—1 52 vii^-v T{^5^t*4 soo^c. 

?lt*rt3lf^^ a Chemical properties ) ; (i) 

( Action of air ): m 

'sff’lf ^ I '2f9(C^ 

^T15 ^T^il ^it- 

>ic? f^fei v(^T^?[i ^5{ ?lc?i ‘ii^^ ^T®ifnKPi 

^T^C=(C^ I •• 

2Ca+02 = 2CaO 
Ca0 + C0s = CaC03 
Ca0+H20 = Ca(0H)2 
Ca(OHj3 4-CO2 =CaC03 + H2O 
«f5*I ( Burning in air ) : ^JT^IPlUT^ 

53f^TI ujTx 

-e 1 ^'«fi; 

2Ca + Oj = 2CaO , 3Ca + Na = Ca3N2 

(ii) ( Action of water ): ^JT^lf^r*! 

f^2l ^^C§U^=[ I ^«ri S 

Ca+2H20 = Ca(0H)2 + H2 f 

(iii) '«(Jtf*ro5?l ( Action of acid ) : =1t^§?F 

^jTf^ m^ ^ 

to i 

Ca+2HCl»CaCla+H2 ; Ca+HaS04«CaS04+Ha f 



t 

(iv) ( Action of ammonia ): 

>T:9f [ Ca (NHs)6 ] 

I 

(v) fe?r| (Action of alkali) : 

^r^?( C^T=l a [1 I 

(vi) (Formation of hydride ): 

'e ^jT9ff»niTt’i<i T^Tmn ?t1^ i 

Ca + H2 “CaHg 

(vii) ’lOf ^fis*?1 (Action of non-metals ) S 

cjPTf^sr, >8 5rre!?pTc^i?i 

>6 CsFTf^JW^ >!C5f T^fwm ^1^1 f%T| ^?( I 

Ca+Cl2 = CaCl2 ,Ca+2C = CaC2, Ca + S = CaS 
(Compounds) : 

( CaHa ), 

(CaO), 5?T5 ‘ItI^ (CagNa), (CaCg), (CaS) 

I ^t5if>i?iTc^r^ 'STg-rai mm ; 

Ca(OH)2, CaCla CaCOa, CaSO*, Ca(N03)2 I 

( Uses) : I 

film ^JT^lf^fllT^ 

« ^^"1T5fCJ( viiTv mm^ ¥JT5lf>l?t^ ^ I 

( Test or identification ) ! (i) 

^iTf»i® T^w ?iff5s{T^i m^tc^j c^m 

(ii) c^m ^Tc^Tf^iT^ 

CaCl2+(NH4)aC03 = 2NH4Cl+CaC03 ^ 

Cm) T^f'mrn 

\'k% ^itc^triFTr?^ I 

CaCl2 + C204(NH4)2-2NH4Cl+Ca04Ca | 
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I-NXI^ ^1 ( Lime -CaO ): "5^ ^1 

Cnt^T^^I I ^TT9|f>im ^Tf5f?ll 

CaCOs ^ CaO + COg 

^JtSlf^Ttsr (CaO) p, C^t«1-p, ^ 

( Lime or quick-lime ) I 

^Sjl ^Cii ^tf5 

C^t^1-p fftflaf ^TsT 

5?Ti)fT«f^H C’ft^TS’^l p hsf\ ^^1 ^ I 

5^1-^tf6 ^1 '«i«jTt:^ 

CTO1 P ?t?TrW I ■=FT^^( ^T^- 

9i1^i;sRr I , 

>1C5f ^fil^l ff&C® ^C< 

^Tt^lf^^lTsr ’tft® '?^?f I mV- 

Ca0 + H20 = Ca(0H)2 

5T^«1 bs^ I 

CaO + 2HC1 = CaCla + H3O 
Ca0 + C02 = CaC03 
2. ^t^f^?l5l [Ca(OH)2]: 

a *1^ ^^t*5 

*(fli=t® ^^^11 p ‘^c® 'e >iT«t1 *i'i^®tr^ 

’if^'l® I »irffi *it^®t^ ^C5R?[ ^tt^^P’ftt® I t?t^ ^Pi 
^f@I-p ?r| (slaked lime) I ^5^ 

^nn ^511 ¥?f (slaking 

of lime ) I ; 

Ca0 + H20=Ca(0H)f 
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^1^1 ^t9T 91t9f '•TTlti ^ "« «IC5l 

♦tf^®f^ I ^«n : Ca(0H)2^Ca0+H20 

(Lime-water ) t | «tf^fi|^- 

*ff?I^Tc®l 5{tio 

vfl^T> ^6^ g5C-«rC9|?( ;3^«1 

I mn ^ti5f CTt^i ^n i ^tt, 

^ncif »i^?i ’ff^T's c^f^i ’Tt^ i ^m*i ^t^- 

(CO 2 ) [Ca(OH)a] 

f^f^TlI (CaCOg) 5|^ I ; 

Ca(0H)2 + H20—ig^*!—p-’ss! ( sit^^ ) 

Ca(OH)2 (]^^"^^)+C02==H20+CaC0s 
^sc-gif ( Milk of hme ) S [Ca(OH) 2 ] 

15^*1 ?7l 'ilTs ^f^- 

'«r^^tg ^^1*1 mwi c3i^ 

nsfN ^f^1 I mgi ?7t g5T?[«(^ ‘f5i^ 

sBr=?f ^\'^'^' I 

CSft^l ( Soda hme ) I p C>1t^t^ af^C^TI f^f^TItR 

(CaO-l-NaOH) C^ <twK ^t?Tt cm^1 I cm^l 

?7c<(T ^il<F CTm? m 

57[ 5?1 -^5 m I t?i ^rm (CO 2 ) ent^m «??» 

( Uses of hme ) : ^t5 f^tS, 

‘9ltt^ W3I, f^C-rr^’F ^Stn, 'fl^ 

f^^-t^{ ^td vstn ^iTerf^Tit^ bsfl 

^ai C^t^1 ^711 RI 

^^g5R ( Uses of Slaked hme ); 

^ns\-\ v£l?{-^ fi!C5ic^ CTt®1, m?, ^fp"N 

^\nfgc^, 5?t»r^ijiC’f, w\^1z^ ^ 51 , ■«f?r^i 

f^^Tj?C«l ^3rt® ^t3l '^Z^^^ «ft3T«fCS{ R I 

III—16 
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8. p%ft, ^ 

<Morar)! few, ^ 

^c.8 itw ^„„ ,4^ 

^fewl c„„ ,f^„ ,, ^ 

W^fim ’Frtwfr c^c, 5i,t«ft^ ^ ^ 

'srr^, 4tT^i, ,T,w, tt«(4t ^5 >t^ I f,fe„ . 

Ca( 0 H) 2 +C 02 «CaC 03 >). + HgOf 
Ca(0H)2+Si0a = CaSi03 ^ -j-H^Of 
ftCT^ ( Cement ) ! 1824 titw e,-, ,, 4 ^ 

ii-mui cm6,It8 fe,.S ^,f,,T5 ,,,, , 

2^>a^ «N <W1f,fe,e ,f ^,1 ( fireclay ) 

1500»C ) ,f^c, ^„-,, 

’f'fT ^JT^.^Cef^l 



«ittf ^Kfixfiifetri« ^rtnfetrr Wtslir xv^ ^,t ftfS,,, « 

, «rSt^f5 4,1 ,t4 c %,« StM,t,fet, 

« ^fe,r„fe„ fts|«l(3CaO,S.O„)^4t 

(2CaO, AlaO,), <»c>R| ^fei ^ 
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’*Fr5T '« 1^ I 

f^tc«i ^ I 3T[C9f f^faRTi 

?T^C§Tfmt® ^?f 

^rr»if5im ^car 'sat^ifroi- 

f5it%I^ (Alumino-sihcate) I 

( Concrete ) ; ^ 'e 

^C3!?f JTcar vfi^ig fsi-rtfiri c^-aiJisTi Tint irT«ir^ 

^tw ^c?f i ^sn 

I ^’nrc^? ^t^Torfc^ m c>it 

=^*s3^c^^ ^tfBm m I 

<?PC5l-^\3^t^ ( Ferro-concrete ) '^^'\ | vfl^S’t 

WST I 'srt^TC^ 

vi)Ts mp{ m I 

4. O^fi’T-'StJt^t^r ( Plaster of Pans ): 

mm (CaS 04 , 2HOa) m 1 

110°C 5»r^:5T ^ST 

nRn^ ^T5fi *f5fTc< I 

'ilt W4fB^ m ’lJTr^J!-slfJ^T*T I ^\^'\ (CaS04)2, HgO j 

2 (CaS 04 , 2HaO) ^ (CaS 04 ) 3 , HaO + SHgO 

vil^ ’It^^tc^ ’(fil't^ «f®T 

^f^cai 5|tFf1 I c^ft ^’PTtCST ^6i{ ’f«fH?IIC^ 

«ff^1 'ed I 110°C c’lmcm 

'^Z^ c'ltsi '*(JTr^>I-?(P^'H 

^^1 Sl1 I 

’(Jtl^^ SfJt^t^T mziy 

^31 v£i^^*s f>icTsi‘^ 'e irHTc^i^ ?fjt^tc?[?r 
I 

'e 5?-cnii;f»l»T ^31 'ilVs ^Tafsf 

I 
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5. (CaCla): <?\Vs\ 

TO ^^nc*! ^JT^f»I?T^ CSPWt’® (CaCIg) 
^T'6^11 I ^1 >nc^ (CaCOs) 

OFtfil^ f^fap^t^'Q m \ : CaC 03 + 

2HCl*=CaCl8 + C09 + H20, l?1 va^fS 

(CaCIa, 6H2O), 

'®t’(n^--55“c ’ft® m I ^tt, 

fef^^8fce^f m ^ 1 

CIP1?I1^ ( Fused CaCla ); ’^PJt^fTOt 
C3FT?t^^ (CaCl2,6HaO) ^B5 

CSFT^t^ (CaCla), uq^?r^^ >6 ctTI^I ’f^ftct f 

•al «Rt^ C3Ft?tt^ (CaCla), '6 TO 

?[T®*h$ C^-C^U ^1 ^Wtt 

^115^ ^Jt®!f*l^t51 ( fused CaCla ) I 

^3t9|fii?lti;3l?[ 'Sl’SIt® (?i\M 

(SfT^f^*^ ^RfN^ (CaCOs) sf^ffH 


^ff 

CaC08->Ca0 + 



2HC1 HaSO 




I 


—H20->Ca(0H)2 

Ca-Tftc§Rmt^ 

—2HCl^CaCl2+H20 
Ca-C3Ft^T^^ 

-HaSO^-^CaSO^ + HaO 
Ca-TOC^^ 

4 —2HN03-^Ca(N03)2+H20 
Ca-5fttc^& 


CaCla + COa + HaO CaSO^ + HaO + COa 




1. ^JRf^^R'e c»ltf^?Itc^^ gR ’(*fT<l 
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2. ^n«if^Ts( c^'tn 1^c»rmcn i 

Ji( (CaO) vilTs ^jmf»T?(tsi CIFt^tl® ( fused CaClg ) 

C^'t’f ’tpfSTf^N I I 

CaCl, 6H2O , CaS04, 2H2O , CaCNOs)® 6H2O 

4. ^FTtsif^fTsi C^»f®f^ ^C< ’Tttn I 

5. *fm'« ^vs ^ 

[CaCOa >8 Cas(P04)2l I 

6. (CaaNj), 

5TC?f (CaSia) »fC5f (CaCg) 

I vii:^3F ^lt5Tr>!^T5( ^Tf^'® m 

^^\ I c^ f^’FTpr® ®t3ri '®rf^T9 

’icsr (CaCg) C^V't I 

7 Jpnc^p^ [ Ca3(P04)a] ^C’f l 

f^C^*^, ?fT^f?f '®f^ ^Itf5>T—^®JTfif^ ist^ 

^jT^%Tnnf c^5f I 

crt^ 

f^—Mg , '9^^—24 , CW$1—2 

'Clt^fS^ ( Natural ores ): 

^T’Q^n ^ ^1,—^t'8?l1 ^t?( <2f*ff^l® 
w«t? I • 

(1) ( Carnelite MgClj, KCl, 6H3O 

(n) s T^jT’fW’Ttl^ (Magnesite)—MgCO3 

(Dolomite)—CaCOs, MgCOg 

(ill) (Kiescnte)—MgS04,. HgO 

( Kamite)-MgS04, K^SO^, 

MgCl2,6H90 

(iv) : '«rjT>|C«[»r^^ (Asbestos)—CaMg3(Si03)4 



246 


V| (Magnesium Extraction) 

1. ( Electrolytic Separation ) 

C3Ft^t^^C^ ( fused ) ^fkj\ 

f4^Tf^ w?[\ ^ I 

?pc9f (Mg++)'«ciFt^t^^ 

^rtlR (cr) 1 

I'Csl^tsT 'Sf^«l TO (Mg) I 

(Cl) ^ \ 

CJFtf^il ''(KCla) m I 





: MgCl3^Mg-'++2Cr 
TO««(1^ f^3Rl: Mg+++2e-^Mg 

: 2Cr ~2e->2Cl->-Cl2 
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t 

opnrt^c^^ (Mgcia) ftn m ^f^\- 

f^rswc®f5? %ci tm ^csr (7!Tf%ft^ C!FT^T|^ (NaCl) 

I • 

?rar '« ^tzn joo^c 

ciFT^tt^ c’lt 

^^1 j^if I c^rf^ ntogfSc^ 

»fC5f 

v£l^•^ ^TTwt^- 
^T^S[-WS I ^^fB 

ur^1 ^TC^ I '«lf%->ff^^ 

’(f^n^ 5?1 c^ww 

*lTCvli^ 

^1 ’tit*! 

^T^1 I 

IPC5T ^ItCSlti:^ ’tTt’lHit^ 

c’fT^c*tf^cii^ mm fm ^Vi) I ^iffciif^^ir^ 2t^c^ 
C^t^t^ cw^^ltc?! v£|^*s 

"STf^r^t I ^*niT=l siTt’ftstf’t^m 

c^tfe C5t^ l?u I 

2. ^ ( Carbon-Reduction process ) 

>S?itft^ v£|^^ W ^^^31 ^IftCSlfjl^lt^^ ^t^5l- 

1 3j^fB I 

31^ : 

(i) ^Iftcsif^^l^ «rt^f?r^ ^T^-^t^*! ( calcination ) 

^uW^f^isiTsi (MgO) ^?1 m I 

MgCOj-MgO+CO, f 
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(u) (MgO) C^9T 

^ fnc^^ »it?rrc^;j f< f^»rT^^fi 

(MgO)'’>£lTs (C) f^i2f«| 09 ?pj 6 |c^?j 

^51 ^ I 

(ill) v£lt ^1 f^'® (MgO+C) 2000^0 

<rr^ ?trr% i ; MgO+C = Mg t + CO f 




3<i5r^jni 

'jpm 

snist^qf^ 

1 

r 


/ 

k 


2oo^sngc?s 
laiC'^ics'J 5)fi'>M 
Btffr 

^«l ■vSf'RI':! 


> 

\ 


* 

J 

k 

mistiatJrara 

^5R^^(MgO) 

W&'f'3C5Sf<r 2000C 51<i|Tg(^ ^ 

' jfwwaw^srtR ’*" wsER^tsfi^ 

?iwiW 

innK?i1>^9iJr 


(iv) ’frr^?( 200°c 

5fTr^-'5^l w^ I '8rc*i^T^^ 

^155T <^C3i ^TtC^TClf^ ?^t'^?| 

^1 ^ I 

«rJt^W^5tCTiI Hi 

( Physical properties ) : (i) ^TlffCRt^KtsT 

a <2i>rr^«f%5T I ^Tt, ^1^1^ ^t?r ^ *ft^ 

^51I ^rf»fwf>f?{t^ ?rjTnc5if^?(r5( ’rr^9fi i 

(ii) 174, 660“c, ’fiiao^c. 
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^ (Chemical Properties) (i) ^?( (Action 
of air ) t C»ltf^?lH 

I ^«t1: 2Mg + 02 = 2Mg0 

(ii) fags^rl ( Burning in air) % K\^ 

^3t -SjeH 

’(ffl'T® ^Ts '«rTtf*f?f^rc^ ^JT3lf^?TC^55 3)T5 

^z^ I m): 

2Mg+02 = 2Mg0 ; 3Mg+N3 = Mg3N3 
(ill) fe?f1 ( Action of water ) S 

^z^ >rr«^T-5'r®ti:5T v£i?it ^ig'str’? f^fei 

'Q ^l'^Flti'5 'i^f\^Z< I cmf^llt^, 

^ ^jtsTf^^i'n:^5 c^^3i viim I ij«ii: 

Mg + H90 = Mg0+H2 
2Na + 2H aO = 2NaOH + Hj 

(iv) «{Jtftc®?r f^?rl ( Action of acid ): 

Mg+2HCl = MgCl2 + H2 
Mg+H 9 S 04 = MgS 04 d-Hg 
Mg+2HNO3 = MgiNO 3)2 + H, 

(v) VtCSW fe?1 ( Action of alkali) ! 'sraitSF 

c^u f^faFni ^z^ =n 1 

(vi) ClPtf^Wfl Rfijyai ( Action of chlorine ): '^n 'siTf^rtir- 
fmPl c^^fk^ ^tJTC»!^ 'Hzni 'ec^ ClFtilTt^ ^Z^ I 

Mg+Cl2 = MgCl2 

(vii) f^WlK«l ^3I«1 ( Reducing property ) : (;>ltf^?ltC^?( 9Jt^ 

^B5 2|5^5T I : 

2Mg+C02 = 2Mg0+C 
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Displacement reaction ) t 

Mg+CuCl2 = Cu+MgCl2 
Mg 4- ZnSO* = Zn+MgS 04 
«f«rt5i (MgO), 

Mg(OH> 2 . (MgCla, 6 HaO), 

(MgCOg), {MgS04) 

Mg(N 03 ) 3 . 

(Epsom salt): 

(MgS04, 7 H 2 O) 1 v£i^n 

c^\5f ^’f'r-eill I 

^?i c^-c^u 

MgO + Ha SO 4 = MgS04 + HaO 

^<fTiT 'e 1 v£it f^‘s^ -e 

31f5iC5pct^ (Isomorphous) I ^«I1 : 

MgS 04 . 7HaO , ZnS 04 , 7 H 2 O , FeS 04 , 7 H 2 O 
^^1 c^T5Tt^ m « 

v£itn I 

—2HC1 ->MgCl 2 + CO 2 + HaO 
MgCOs-^ Mg-ciPT?ITt^ 

—H 2 S 04 -^MgS 04 + C02+H20 
n|. Mg-»lt^l^^ 

— 2 HN 03 -^Mg(N 03)2 + C02 + H20 
Mg-4Ttc^^ 

Mg0+2HCl->H20+MgCla+ [2NaOHj^Mg(OH)2 + 

2NaCI 
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« 

?0R5ft?r ( Uses ) % (i) JFjm 

^ 'arsrr^J 'STTC^lt^ ’^NC^^^cn, (n) ^Tf^ ^^tWT^TfiC’f 

( ’f^tl^TiT^ CJPTCTI^ '6 ), 

(ill) (iv) vflTv 

^ ^9tc=^f^k:*s7=§r 

1. « ^ific^if^iit^—iit sff^? ^ci(] ^nf^sf^tr< 

(alkaline property ) ^C5T-'sr^^^^{-?f^^1 *17^5 

(earth-metal) (alkaline-earth) 

^71 I 

2 ^Tm ^wt< 

^n ^^ I 

3. C^t^T^I if I 

4. wn m^fi i 

5. «{f ’ft'QTil I ^*^1: 

—CaCOs, MgCOa 

6. 'Q =^?:5T^ ^C«f '6 

^f^fi c*f^ ’i^KTi c^\c^r ’(f^*r« I m \: 

02 C 02 

M MO -> MCO 3 , [ M = Ca ^1 Mg ] 
vilt ^^TC’t ^T7f I • 

MCO 3 -> MO + COa 

7. C^'^n ’l^il ^z^ -il^* 

c^\9t '6 I 

C^’f ifz^ fsi^tfi'^ ?7r I 
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( Alloys ) 

1. ^m^tRfii^itsf A1: Mg 90 :10 

2. A1: Cu : Mn ; Mg 95-5 : 3 : 1 s 0-5 

4. tC5T4^C^'m Mg : Zn 95; 5 


( Test or identification )« 

(i) ^dt’tcsif^^iir'sr^ c^-c^sT^ 

^V5{C5!^ ficn^ ^t4*i-r*t^'ni '=[3|’tc^^ 

1 'ii? ^^c»r?:5R srtyj c^Pt^l 

c^pr^^i 

irrf^CST 'SfJt’fC^fn^lT^l I 

: 

MgS04+2NH4OH = (NH4^2S04 I- Mg(OH)3) si. 

»rm w c?pt4t^® (NH 4 CI) utf^c^i 

Mg(OH)2 I 

(ill) 'ejJtnrrf^llT^ C1Ft^l5-£ (NH 4 CI) 

a\n ^t?-CTTf%^lt5t ?Ttc^tC^^ (Na2HP04) f^-rttc®T 

^n’iwt^TPT-'«iTtwr%r^ [Mg(NH4)P04] 

I 

MgS04+Na2HP04+NH40H-Mg(NH4)P04+Na2S04 

+ H 2 O 
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« 

Questions to be discussed 

1 . What is an alkaline earth metal. Name two sucb 
metals What are the chief sources of such metals ? * 

State simple chemical principles of their extraction ? 

2 How floes calcium occur in nature ? Name three important 
compounds of calcium of commercial importance with their uses. 

Outline the chemical principles of the preparation of calcium 
and lime. Why calcium cannot be extracted by carbon reduction 
process ^ 

3. What is lime ? How is lime prepared ’ What is slaked 
lime and slaking of lime ? What is soda lime ? 

4. Writes short notes on , milk of lime,^ lime water, plaster 
of Pans, gypsum and fused calcium chloride. Give their formuliB. 

5. How would you prepare cement, concrete and Plaster 
of Pans ? 

Give chemical principles only. What happens when lime is 
continuously exposed to an ^ 

6. Why calcium cannot bo extracted by carbon reduction 
process ? What is the reaction of air, water and caustic soda on 
calcium and lime ? 

7. Explain why—(i) lime water turns milky m air, (ii) fused 
calcium chloride turns wet on exposure to air, (iii) lime swells 
and then crumbles on addition of water, fiv) lime hardens on 
exposure to air, (v) Plaster of Pans hardens when water is added 
to it and action stops after sometime when HaS 04 is added to 
CaCOa ? Give equations where necessary. 

8. Starting with lime stone how would you prepare lime, 
fused calcium chloride, lime water, milk of lime, and calcium 
sulphate ? 

9. Name the important ores of magnesium. Can magnesium 
be extracted by carbon reduction process ? If so, outline the 
principle of its extraction. Name throe alloys of magnesium. 

10 . How magnesium reacts with air, water, and caustic 
soda 9 What is magnesite ? How would you obtain magnesium 
oxide, magnesium hydroxide, magnesium chloride and magnesium 
nitrate from magnesite ? 
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11. What are the reactions when : (i) air reacts with 
magnesium, (iij magnesite is strongly heated, (lii) Epsom salt 
strongly heated, (iv) carbon dioxide passed through a solution of 
magnesium chloride, (v) magnesium oxide treated with sulphuric 
acid and the solution evaporated and (vi) magnesium ribbon 
burns m air with dazzling flash ? Give equations where 
necessary. 

12. Describe (without giving details about commercial plants) 
one method in each case by which calcium and magnesium are 
obtained. State the chemical properties of the metals. 

[JB. S, (comp.) 1P61] 

13. Starting from limestone describe how you would prepare 
quick lime and metallic calcium. How do they react with water ? 
Give equations. 

What is cement ^ Why is it considered an important building 
material ’ [ H S. Exam 1963] 



T! gTS 


Cu ( 63'67 

C^T^J^I—1 'ii^* 2. 

t W9]iin ^1 «T5it^ «rr#m^sr «rt^ i 

<$[3 « ^^'<1 w^^ssf «rff I wf 

^«*!1 ’$t3l ^"sf I Ill’ll c«'< 'ST’Jl Jfft^ w 

fsf>ic^ '®t^T^ ®t'9t<f ^’si'1 I c3Tg? « f^^si '5r!^<^, 

'stJtl <6 t5sr ’®t3fl 'S fjiai nfri^ ^TC?=i ^?iw 

I «rT#fST f3fJlC?l ^tsitr^ ^»tl I «f3lTs?^1 msi ^13(1 

3T^5t3? ^rii Jit^>2fr*i ft'l 1 ®t^, c-?l3rtiT ®t3iT^ ^jtsf cw'e^l 

‘^ITtfafTff;?' 1 ^?fr{& t<F®raf*ii5r 

3!T«rm5rf? >at T-fafsT^raic^ f^^aifsi ^ii i 

3f5r af^sf ®T<c® ^1511 5?^®, ‘c«^rf?®’ ^i 'ic^ 

®t3tl nf<f5® ®f^ ^ll ®R1 artrsi «a^i6 !TH C'T'Q’TI 

C9lf5l I 

(2tt^fe^ (Natural ores): ^ ^'^. 

f^C5 ^f^?11 ^*fTil C3|W 

^ 'si^^'ni'S ’(T'8111 ^n I ?? CTTf»c?i^ 

I -£(MT5l I ! 

(i) ( Cuprite ) ^1 ^IT^I '5t^>iT^® 

—CugO 

(11) ?fjr^ ( Copper glance )—CujS 

( Copper pyrites )— 

CU 2 S, FegSa ^1 CuFeSa 
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(iii) (Malakite)—CuCOj, Cu(OH )2 

(Azunte)-2CuC08, Cu(OH )2 

(iv) C|Pt?lt%^: ^Jt^T^TsiTl^ (Atacamite)— 

CuCls, 3 Cu(OH)2 

nt'e^l ^ I '51'5 i 

^1 ?lc?[ ^T?i 

( ore ) «£rfI -sj^frc^ (^sitsr «r^^T?r c^ 

( flux) f^^ffir^ ^r<i?i1 

>ic5f 9 ^1 ^^5^1 ( slag ) I 

'^^ ^1 (roasting) '®f5Wf^C5f=^«t 

( Carbon-reduction process ) 

(CugO ) ?1 

[C11CO3, Cu(OH)J ^1 '^Z^ 

1 

<21^^ ^BblTcn ( roasting ) 

^ I 5^1 f^^Tfn^ 

^1 ^1 : 

( I ) (roasting) 

(conversion to oxide ) ^^1 !— 

[CuCOs, Cu(0H)2]->Cu0+C02f +H20t 

(II) FHC^TC^ni ^r^TC^J (Carbon 

reduction) CuO+C-^ Cu+CO -f 
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2 . 

( Self-reduction process ) 

^ C^% I >ft5T¥rt'5 C^CTf ^ 3% ^’ft^ I 

( Difficulties in copper extrac¬ 
tion from sulphide ores ) : 

^iii I '6 'arr?(3rsR fsm 

I : 

CuaS, FegSs 2CuFeS2 CU 2 S, CuS, FeS 

^C5f 

filWcsi c*f^ m I «ff^ «rr*Tf^ 

(chemical affinity) C^ft^T^ I '^t^, (i) 

(roasting) 

(FeaSs^lFeS) 'STfTO 
(FeO) I (CuaS) 

'=T^jfrtc^ ^ I ( 11 ) 'ill 

I 

CuaO + FeS —CugS+FeO 
(lii) 0^*1 

^1 (iv) ( self- 

reduction ) C^'t’t ^^1 

^ I TO^Tt'® «rrtfn<F^c^ f%^frt^ 

(CuaO) ’ff^®!'^ I vii^ f%^'2{t^ 

Trfsr^pt^^^ (CugS ) ^C3f 

200384*302 = 2 Cua 0 -f- 2 S 02 
Cu2S4*2Cu20 = 6 Cu-!-S 03 f 

^ I 


III—17 
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( Extraction from copper pyrites by 
self-reduction process ) 

(1) ( Concentration of ores ) , 

(2) ( Roasting of ores ), 

(3) '6 

( Smelting and preparation of matte ) , 

( Extraction of copper by self-reduction of copper 
sulphide ) , 

(5) 41 4f^44 

(Refining of impure copper by roasting or electrolytic 
process) i 

(i) ( Concentration ) : 

f^T^fB^! ^^TC44 OT 3 %, '«rr^f4i:'^ 

^T^4, ^ftfB t^TTf»f 






•fn 


1 


■r^T j"'f 

s«*.« 

»»' ’»• 
* ’»',« 
0 » ^ 
' * I 

.iv i*:" 


ctn? '■5n^'R<f* 


■I«• 

.•;i 

' 0 ' 
i « 9 


V' 1 


X. ^ 


1 

sia.-ri 


mi^ '5r44tf4^ 4^41 I 

c^r^nTsi 's ^csi? 

W f4^< ’«lT=?f4'? 

‘ff4<i1 ^^T4 TRt47 ^1^2141? 
BRR ^ I <il4i’r «ff^4T4 4^414 
f44t^f54 C4'4T4 mw 
?ffi?f<R‘l ^t4l '®4C514 ^4ni ^tf44l 

4'5fr«C4 41^, ^t^4, 4tf& ^51T?| 4C45 I JftW 

'«rf¥f4^ ^4C514 ^44 ^4 I '5454 ^4t4 

cffT4 35% 4f4T4 4'^4T4 4tC4f I ^Rf4^ 4f42?f%4 
4^1[^C5F 4511 44 4!t5»l4P?i«l I 
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(li) ( Roasting ); ’llta 

(reverberatory) ^1 ^ C^tsf 
< flat-furnace ) l vij^*f ^♦fT^ 

^*v»f c¥5T»! vn^pnn f^^irr’T 

2CuFeSa+40a = Cu 2 S + 2FeO + SSOj i 

4CuFeSa + 903 = 2CuaS+2Fea09+6S02 i 

iqfw f^F^srr’T ( CuaS) 

( CuaO ) ^ ’St^l c^T^ 

Jior fkTmn i : 

Cu20+FeS=Cu2S + Fe0 
(ill) f^1 ( Smelting ) t ^itTC^ 

iSiOa) ^Tm ^i\Z^ 

^E5«tcn I vii^n 

f^Tmn c^^T’T '« 

(SiOa) 

1 ; 

FeO + SiOa ( Tt^) 

= FeSiOj ( ) 

2 Fca 03 + 4 S 1 O 2 

= 4FeSi03 + 02 

R?trsi« 

»Tr>C^ <«trc^ <ilTs 

^911 

^31$ trt^ ( matte or coarse metal) I mn 



T*rr^ 
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«rr«rf^ ^ 

Tl 5Ft^ (flux) f^ffiic^k^ 

^^ri ^ s?jt^ (slag) i 

^ cst^-^rt^css (fine or 
white metal ) ^ I ^C*fJ fiTf^ 55% ^*tr?f 

<irrc^ I 


fr’fSR ftFl ( smelting ) 5f"5>tS[ ^1 

(reverberatory furnace) sTf^^ gsfF ^1 31^ ( blast furnace) j 

f^’t^rsT 'Sr^JI nf ( Welsh process ) 3T^ 

'1^ ( Manhes process) srtUJl r’^r3p«if3i 

^3 ^(hearth) ^’IBftr^'3 'STt^f^^ -^^1 3r^ ’?t'®T'<- 

jrr^Tc^ i -at si7t& ^’3:.f’i«TT^r*t^r 

f^fii3rt3 5^ ^ 55rr3 ^tc«^ »(^Pf urfsiifi sr^ein l^^ \ 



(iv) fel ( Self-reduction ) % va^ 

^«fr^ f%^2rt>l (CuaS) ^^:- 

^ ^ 

'5f?^J^t^\5 v£|-^ 'ST^f^l 

C^U ;g^ 

srl 




'M' Viliv,\n 
jl)';i']')').' 


jm. 


tg ro o . foye rs: 




1 


Jim'spt^os^r 


*(^f% ^ 1 f^tal : 

2Cu,S ( )+30a = 2 Cu 30 + 2 S 03 j' 

CuaS ( )+2CuaO = 6Cu + SOg f 

f^f^T?( C^ '« 's^grfgj ^fJt*f Tl 
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*fr?i «rsf^ f^^- 

fw? C’R^ I ^t^, «i|?R^ ^13I ( blister-copper ) 

I 

( ^=s2-fg0rtgS ) 



’?^;-f^wt^'i »i"n5[ »}^ ^ ?tr< 

*a^s?f fsp^iT^ ?rmii-2f’iti? BfwTtriri j ’iites .a«n ’^sf^'arfii ^1 

V( gsfii:^ ( Bessimer convertor) . f^fjPTT^ 5^^ STVj^^ft^ ^Tft^ 

^Hr5f9i I ■&% ^n*j-s!r»nr 3it*acaf Fi^nr^rt ^ i 
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[ Vi f^r>i3rr^ 1 ] 

Pr^jft=^ gi?t '8r'’fft'®w ^*iT5 Jf^lJif^ nf^i:"rT«R 

*ttraj 1;tfsiTl ^*6^1 I 

t 

(v) ( Refining or purification ): 

2 3% C5rr?i, >iT5i^Pt^ 'S ^1 

^5(3|r n'prfsr cm^i, m ^ \ ^’it^ 

^1 W: 

I’?) ^t^«f1l«l ( Roasting ): ^1 

UTf^Kl ^CMJ ^■^Jl-2f«lt? 

I 3ic?f 

V C3Tt5t^ t?1 

'«f’f5frf?^ ^^1 ^ I ^ ’fR^lTC'l ^^u- 

'sr^^lTtC® ^fa«r® I ^C«fT 'ST^rntc^?! '<t^C^ 

I C‘*f^ #t^1 

( poles of green wood ) ^t^1 Cff^?{1 ^Vs C^t 



^if^r»!C8Ri '3T3rr'< nf?rr»tf«K 

^ (C) sfr^?f c^re^i 

1??( I •H^ -ilTv #t5l*^t^ ’tJt^r (reducing 
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gas)W5r f^fapst? 

cm 99'5% ^'IT^ ’lt'e?I1 'm 1 

(^) (Electrolytic Process): 

'6 vfp^ffg ^<^t?J-*ff^ 5fTrc?lt5 

^cn '«iTtf^ ( 20 % 

CuSO^) ^ I '5i^’5 '«Tm5(T« 

VTQ ^’Tt^ ^«JT ^ ^ 'flTv ;s^«l 

fkm ^iTc«ft^ (frs 1 c^T?i 

mz^'^ C^P^r*i mz^ ^C’f (FeS04) m 

vnrv m f^fasl^ c>ft^1, ^^1 ^ ?ftfi?i^i5[ 5=5t®f5 

’fUB I I -nt 

99*99 % I ^f^^-f^cs(^«l: 

; CuS 04 ^Cu+++S 0 ; 

^Tlzm f?f^ : Cu+^+2e->Cu ( ) 

«ntcsit^ fkfm^ : Cu ~ 2e ->• Cu+'*‘ 

Cu‘*‘++S 0 X^CuS 04 ( ) 

V 

fJi'^ mz^^ ^ ^«o 

c^Tm^ I =5p*>tT^ <6 

’rrsiw^ ^1 ^^ 1 ; 

CuS+2O2 =CuS04 

2FeS2 + 7O2 + 2H2O =- 2FeS04+2H2SO4 
(li) c^ua c^^t»i Ftf^^it'e 

mz^^ bsfl I 

(iii)* 5pf?al ^*0 

^W§. C^rr^ ^1 ^Jtn ( scrape iron ) I 

^srnt ^1 : 

CuSO^+Fe — Cu^lr +FeS 04 
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(iv) C»FC3l 31^«l ( NaCl ) '6 J5^*l 

utfind m ’ffwl 

C3Ft^t^ (CuCla) I y£^t (3Ft?lTt® 

«rf^ <?Ff^l ^ 'srcf^^ I ^^1: 

2CuCl2+2Fe = 3Cu >H-2FcCl8 

'5rf^s[ w( ^ I 

=a!5*ttUi^ e^-4 

( Physical properties ); (i) ^1®T 

«fr^^-c^5T I (ii) c^ 

9?i f?F^ ^6^1 

« «PfT^%f I '5(f^ ^ ^t?i ^ ^ ! 

(in) >i:^m ^t'l 'S I (iv) 

8 85 1083'’C, 2310“C , ^ 

’ff^C^C-f m I (v) fSiR, 'SfJt^if^f^^^t^. 

f^i:^5I « ^5it^ 5ft^^ 7\z^ ^ I 

?lt*rl^r^^ ( Chemical Properties ): (i) tSjSsgl 

( Action of air ): '« 

C^U I Tl 

1%t5pC9r ‘^%<s ^ ^51 

[CuS043Cu(0H)2] 

CSFtilt^^ c^'tc^t'e [ CuCl2,3Cu(OH)a ] I 

sfRefI f|3T ^T^1 I "ST^^C^OT 

f^^fsi?i5 ?ni i 2 CU+O 2 =2CuO 

( 11 ) CSPtflil'« afft^^Pt? fe?rl (Action of chlorine 

and sulphur vapour ) I ClFtf^^ '9 

»rt^^Ftr^ "Sfc^ €f#t^ c?Ft?ft^^ 9 

^r?i I m: 

Cu+Cla-CuCla } aCu+S^CuaS 
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ui) ( Action of water ) l 

^ f^f^ ’^t^i I ^<»n : 

Cu + HaO = CuO+Ha 

(iv) Wtfe®f ( Action of acid): 

Sfl^gr T^X^U§\l^^rA^ ^f>j^ 'S 

c^^i^ ^Tc^ ^11 »fC5f 5Tt5it¥^^ 'srit^^, 

'srjTf*!^ f^f^l i : 

2Cu + O2 + 4 HCl = aCuCla + 2H2O 
2Cu + O2+2H2SO4 = 2CUSO4 + 2H2O 

Cu+2H2S04 = CuS04+2H20+S02t 

5 Cu+4H2SO4. = CuaS+SCuSO^ + 4H2O 

^1 '5lTTf»T^ 

^^m^ I v£i^^ f^f^^iTTi 'e 

3CS+8HNO3 ( ^^J = 3Cu(N03).2-h4H20+2N0t 

CU+ 4 HNO 3 ()= Cu(N03)3+2Ha0+3N0a'f 

r ^^t2i fkfm\ ] 

^rt^ ^1 <2tf«"5t«1i? ( Displacement of copper 

by other metals ) “. 

'S f%*v^ (2ff^tf^ 

^1 \ urn: 
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^^n+CuSO^. = Cu 4" + 2 'nS 04 
Fe+CuSO^ = Cu 4 4 -FeS 04 
2AH-3 CuS 04 = 3Cu 4 +Al2(S04)s 

9 

c^T^i '« ^^1 # ca^^fi I : 

(i) 5»t5i GujO 

^Tc^il '«r^^Tt^—CuO 

(ii) —Cu2(OH)2 

—Cu(OH)2 

(ill) ^Tc=^i CugS 

CuS 

(iv^ f^^srrjj CSFT^Tt^—CugCla 

CIFT^lt^^—CuCla,2H20 

(v) 

CuS04,5H20 

(vi) 5 Ic4^ 3^ 

~Cu(NO,)2, 3H2O 

(Vll) =?Pt^5(^ '-11, 

■5^T^<!^?1 f ?1— 

—CuCOs, Cu(OH) 2 
'^==i]t==i3 

(i) f^^aJt'Sf ( Cuprous Compound ) 

CuaS ->2HC1 ^HaO + Cu^Cla [2NaOH] 

(?ff9r) rf r<t^vF-(^tJi) 

^tn-ATMi ^2Cu2(OH)2 + 2NaCl 

4 ("^TJ!) 

CuaO + ->H2S04 ^Cu4 H 2O+CUSO4 

(fV^«rT^) t-[H2S]^Cu2S 

^ H2S04 -^CuS 04 + [2Na2C03] 4-H2O 

4 -»CuC03, Cu(OH>a 

CuC 03 ,Cu( 0 H )2 ^ Cii-<Fi^c*!^ 

2 CuC 03 ,Cu( 0H)2, 4-C02 f 2Na2S04 

3rTT«lt^^S ’ll 
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i 

(ii) ( Cupric Compound ) 


CuS 

4^ 

CuO 

f 

CuO.Cu(OH)2 

^1 


->2HCl^H20+CuCl2[->2Na0H] 

! -?-Cu(OHl2-|-2NaCl 

^HaS04^H30 + CuS04 

H 2 S]->CuS+H 2 S 04 

-»2HN03,->H20+Cu(N(33)2^(fem) 


2CUCO3, Cu(OH)2 ->Cu 0 + N02 


'6 .£1^16 c^T^r®tir 

c^'t^ <pr<r I 


( Copper Sulphate or Blue vetriol ) 

m^^ I ( ^5T cwc»r 

C^5! ^511 5^^ I 

f^^fi[^ >T:3f f^T^RI ?f?( I 

: 

CuCO 3 + H2SO4 = CuSO 4+CO2 + HaO 
CuO+H2SO4 = CUSO4 + H2O 
Cu(OH)2+H2SO4 - CUSO4 + 2H2O 
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(i) ^r$ c^Ff^l ^Tf^1 c^ 

'sotf’i'5 Ftsd '^Wa 

'«rRap f^ ^tf^1 CW'S^I I ^ti3J 

^jTf»!^ ^nra h®ft \ • 

2 Cu+2H2SO4+Oa=2CUSO4+2H2O 
(ill) nfa^j's' ^ntif 

baft ^^1 ^1 : 

Cu+S = CuS , CuS 4-202 =CuS04 
ui) (aCuFeSa) 

*11^4^ I ^«n'. 

CuFcSa ~> CuS 04 4'Fc 04-S02 [ ^t^] 

^ ^2fft^ 'itKaf I 

•^fNst^tiT *It9rc^^ (Sulphate crystal) S C^-ca^T^ 

>iT^t5F^ b$ft =11 ^%i trf^iii sT's^i 

(CUSO 4 , SHsO) 5t^=( ^^1 t 

^15 'Sfl ^CMI 

lOO^C I ^«t1: 

CuS04,5H20 -> CuS04,H20+4H20 
250®C ^T’tnc^ f=i?piT^ mwl 

I m '\: 

CuS 04 ,H 20 -> CUSO 4 +H 2 O 
C^t=( 'sit^C^T c^ ^f^^^ 

31^1 m\ ^nt?[ ft^T »ft^*l ’TC? I 
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I 

^tn i yso^c ^Wv^f ^n' 
>rmc^p^, (CuO) i : 

_y^CuS 04 == 2 Cu 0 + 2 S 02 + 0 a , 

^iTtrft, ^itf^ ^«-f^'e 

^sil^ *lf^^*l I 5iFt^-^’!Ft^ Harare 

^ i^'y 

»fft^ ( F.xpts ): (i) c*ttflc*!f^’^ nfcai ^•tt^ 'B|’f»it^'5 

^ ST'S *rf5ltTF^fa^ 'SITtf^^ mferTTl ^ I 

*rti«1& 5rr«1 *tfC3f^i <tf^2SFff I nf^3?^ ^sssr 

»tf^*r^ 1 f ji??F ftsT ^nfa ’ftsrp^ (CuSOi, SHgO) i 

^♦rtCTITT C^«Fr5l Sf^Fm ^'Sll 5TC?S »fl^5[t3F *rr5lC*l^ 

^sft ^TTj ^u, srf^tc^F^ ^5"^ ^Ti1 ^^11 09^ ^nt? »rf9fc^^ 

STTCT'S I 

(li) H*? *r?t'^i-^sT *rf^sfrc*i >rt«Tc^^ 5 t>8 

\5fc»f*r *ftc*hr ^rc^ srf^i ntfe'stcii *ff^*t^ i n#t^i- 

5{5ri5 ^'si sR:«rT c^t^l ^ i ’itwl 

^*tsT <rrif‘i I 

(in) *fl-Fl5 ftTOl ’?*! ^*tni srfsTC^^ SI'S ii!^< src^ 

fw ^s I •ftc^ STS I 

(iv) va^i? nft'*Fl-sicsT ^‘it?! «rfsR:^ ar^i si's ta^*^ ^tfTTi art^T 

cartel af^i Ftsr i »rr ?1 'sr^rc'SF'T i ncrr 

^tCSTl T^1 I 'BT^K^F’f : Ou{OH)a 

(v) ‘fl’Ft *tfW-sii:sf ^<Tm srrstcaF^ m'^ '®Wii src^fT 

'sfTtcanf^tar ft’tt's I «r<fcar ^«T;c'aF*i i «r(?i'8 

'Brrrc^rf^art^ (nh^oh) fsi*fT'8. 'siarcspn ’Hif 

^ if^ I *a^*r ^ntTi ^1 aTr*r i 

[ own 'f|^i^’J‘l 'Bftl’lt CTrsad ] 

(iv) 5rfi|f55^^«| ( Test or Identification): {?[tf^llT*f 

sir^ c^Tf '«i«rt^-fnc'Q^ 
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f ^n 

^f^c5! (CugO) 5it3T «rt^ii«i 

nc^ I '®ft'5?lt«l C^f%C3T ^IWT^ 

’(T^f >lTt^ ifJt>T ^-sf^ 1 ^ I 

(ii) ^Ttr^csFTf^^ ^jtf*r^-f^^ m^rr^ 

C^ f*t^t? «cf^C5T 

^ I 

(ill) ^’(T^ J!T9!i:^^ 

^sit^ ^tFfi 'si^fic’s^n I '5rN« '«fiTmf^?(T>f 
'«r«(:x’s|s^ afftf^ ?t?ii 'iiTv ^5T 4 i«t I 

(vi) m^ic^pc^?! jg^c*! ^fiT^ FTsfsn 

(CuS) i <iit 

35^^"® 41^11 

[ li^fr^^l 'srtcn^ c'fs’iil i ] 


1. C^T^^I 1, 2 , ‘'«IT>!’ 'e v£i.4i^ 

f<(f^a C2t%^ C’^t’t -nk I 3^t®1C?P^ 'Q 

iSj^ 5;^3I I ^Vfi : CuSO^ «iiT- Cu(N 03)2 

stf fk^ ’(T'QSI I ?iv(1 ; 

CuaSjFcaSa , CugS.CuS.FeS 

3. '2ftf f$<fr (basic) ; : 

CuC03,Cu(OH)2 

5. ^T3'Jpn « ciFTf^c;;^ ’^•v-^C’^ 

^#51 '« OFTilT^^ C^n “HU I 
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* 

6 . C^«f ^C< ^»l i 

I -simt 

c^'tn ^t< msfl I 

7. c^\n ^rm^itf^iiT^ ^f5»! c^’^’t I ; 

CUSO4, 6NH3, CUSO4, 2NH3 , CuCU. 6NH» ; 

CuClj, 2NH3 , CuClg, 4NH3 , CuClg, lONHs ^WTf«f l 

8 . f^s!f tc5T5pc^-’(c^ll'® ^1 

^ I 

9. ’fk I 

( Uses of copper ): ( 1 ) dfsfiTT^ ^ 
cSfiic^rc^ ^u, ■« ^5!Tg ^f®vf*fc?[^?^^ m ' 

ft 

«if^ 1,400,000 U i ^c<f[ 

1,000,000 1 (u) ?c5i<fiti-csffB*v ^ 

^C5l^c|l-i5TtR{s f*fc^ ^f^^TC-sfl, '8 ^?lt3F tcei^rgf 
c^N'l « '®(^r3r f-«^Tc*i ^t^-»i-v‘<F?i 

^?[ I (ill) ^T»iiiTOc^ 5i^ffi ^5! 

^f^T!l i ^RSIsl ’fTC^I >rv"^C*t 

’tTC^ I (iv) 

'ilTs ^rf^-Ts«F^ fsi^TC*f8 I 


•rt^i «'8i9^t'5 


1 

2. C^f3| 

3 Tm-^^ 


4 

. C3[,^ 

5. C^siC^l^tST 


Cu ; 2n :; 70 ; 30 ^T>i;?’(ai '6 

Cu; Sn s: 90; 10 'Q 

Cu : Zn : Ni;: 50 :30; 20 

^t^*T’f35 «T5T^f*!a 

Cu : A1: ; 90 ! 10 ^tn^j, a(\ 
Cu s Sn;: 80 :20 
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Questions to be discussed 

1 . What are the principal ores of copper ? How is copper 
extracted .from its sulphide ore ? State the principle of its 
extraction. What are its uses ? 

2 What do you understand by self-reduction process ? How 
this process is used in extracting copper from copper glance ? 
State the principle only. 

3. How can copper sulphate be prepared commercially ? 
What happens when copper sulphate is heated ? What are the 
important alloys of copper ? What happens when an iron knife 
is dipped into a solution of copper sulphate ? Give equations 

4. What are the valancies of copper ? Write the formula 
of oxide, hydroxide, carbonate, nitrate and sulphate of copper ? 
How would you prepare these compounds from a natural ore ? 
Give reactions only. What happens when caustic soda solution 
is added to copper sulphate solution ? 

5. What 18 blue vetriol ? Describe in outline the method ol 
its preparation and uses. Describe an expeiirnent to prove that 
blue vetriol contains copper ? 

6. Starting with malakite how would you prepare copper 
sulphate, cupric oxide, cupric hydroxide and cupric sulphate ’ 
How would you prepare copper sulphate from copper glance ? 

7. What happens when ; 

(i) an alluminiuni foil is dipped into CuSO* sol. (ii) heated 
copper foil IS treated with chlorine (ii) ooiling sulphur is thrown 
over a copper foil (iv) nitric acid dropped over copper foil 

(v) silver foil is dipped into copper sulphate solution, and 

(vi) ammonia is added to copper sulphate solution ? Give 
equations where necessary. 

8. How would you pmify copper ? How would you use 
copper plate as utensils ? What is copper-plating ? How is copper 
used ? 

9. What 13 the main difBculty in extracting copper from 
.coiqper glance. How is this difficulty removed ? What are coarse 

metal and fine metal ? Give three examples of the alloys of 
>,oopper. 
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10. Give in outlines the chemistry of the extraction,of copper 
from copper pyrites. What are the uses of copper ? How would 
you identify copper. Give two tests only. 

11. Describe the reactions involved in the different stages of 
extraction of copper from copper pynties. How is the" metal 
reffned ? State two of the principal uses of the metal. 

[ H. S. Exam. 1960 ] 

12 . How is copper extracted from copper pyrites ? Give 

equation for chemical reactions involved. How is chemically 
pure copper obtained f What happens when copper is treated 
with moderately dilute nitric acid ? [ H. jS. {cmnp.) 1961 ] 

13. Describe how copper is prepared from copper pyrites. 
State its properties and uses. How is the metal refined ? 

[ S. S. Exam.t 1963 ] 

14. How does chlorine react with the metals sodium, copper 
and iron ? Give equations. How would you convert the 
compounds to the respective metals again ? 

15. (a) Under what condition is a metal displaced from 

a solution of its salt by another metal ? Give two example. 
{b) What is plaster of pans ? How is it prepared j state its 
property and uses, (c) starting from copper pyrites how would 
you prepare crystalline copper sulphate ? How is it made from 
ferrous sulphate ? What happens when crytalline copper is 
strongly heated to redness ? [ H. -S. (cotnp.) 1964 ] 

IG. How IS copper extracted from copper pyrites ? Give 
e(iuations for the chemical reactions which takes place in the 
process. What happens when metallic copper is (a) heated with 
moderately dilute nitric acid and {h) boiled with cone. HaSO* ? 
Give equations. [ H, S. 1966 3 

17. What happens when a knife blade is put into a solution 

of copper sulphate ? Give the reasons for the reactions which 
occur. [ S. S. (comp.) 1963 ] 

18. Describe properties and uses of copper sulphate. 

[ H. S. (comp.) 1962 ] 


III—18 





65*4 , C^t^^l—2 

f’l^sT ^1 ‘at»f’ ?ir’i flf^c^ir^r •rr^ 
JK-^PT^^r ^ srf^T^ wrsT^ ift5?r i csi^w «rt^?ifr*f fw<r?^ 
•rf^jsn c?t^ *1?^' Tm ^\ an^sr^tcsi iftsr « 

c^’f Tfli I c*f c?te 

Of'S’ql tsr’ srfrsri i7ai Itto f^^tsfr c^irr^sj 

c^»f ^ir»«T5rft*T ^^'5 ^r-f fjT^tf»r« 
iftjsrs «(rft5c^ sftrsf ^^;r I fsr^^ «(T^|5 if^si 

^ *rr«f5^ 1 


( Natural ores ) 

(i) S f^*^Tt^(Zincite) ^ m f^v-f—ZnO 

3 pfs^fiT:|T^& (Frankhnite) ZnO, FegOg 

(ii) S (Calamine)—ZnCOs 

(iii) S CI« (Zinc blende)—ZnS 

(iv) (Willemite;- 2 ZnO, SiOg 

's *(fiivrrc«i 

fdfv^ cars 'm i 

( Zinc-extraction by Carbon-reduction process ) 

fsr<^ ^1 Gif'S ^ (ZnS) c^»f 
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(^) Gfwi (ZoS) ^ 

(roasting) ^Kl (ZnO) *tf^*r® ^ ^ 1 : 

2ZnS 4- 30, « 2ZnO+280, f 

ZnO+C«Zn+COf 

*it«rRi*l '®R?^: 

* « 

(i) '« (Grinding, 

washing and concentration of ores ): <2f^n( df'® 

C'^ ^ f^atc«l ’tt® 

wn '«rr^f^w 

^?( I c^, w\ ® f^af®n:^ 'stTc^rt^^ ^f^’srl 

^CMT <2f^tf?^ ^f^csT c^srt^ ^ y 

'QC^ • 

(ii) ^t^-'Srf?*l ^^1 (2i^f^ (Roasting or calcina¬ 

tion) : v£i^ ntu T1 'm\ ^ 

^?I1 (ZnS) ^"51 

f^V^-jItsTC^ (ZnSO^) C^cn 5^1 ^ I ^*1 

^^1 800“C to ?t^1 ^ I f^s^ 5Itei<M^® 

’Bl^^rf^C® (ZnO) ^1 I • 

2ZnS+30a=2Zn0+2S0a f 

ZnS+203=ZnS04,2ZnS04=2Zn0+2S0a + 0a 


ZnCOs •’sZnO+COa t 
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(iii) (Carbon-reduction): inl f^v^F 

^•f ett^ <if^Tc*! c^t^ ^1 mcTt^f ’^rr^si^f ^w 

^ m'^ ’»rf^»T?1-^f5^1 ( fire clay ) 

TO T5\<111| ^ 9tm 

^flt^ 1300'’C - 1400°C ) ^^1^1 

W1 ^ ^T^5( 

I 1^m?i*i-f^t?f c^ 



^T’J'iT f!I«ft«*l 

15^ ^nn f^'s^ f^^T^?:«i 'si’s-r i m^ t 

2ZnO+C = Zn + COat 
ZnO+CO = Zn+COa -f 
COa+C = 2CO i 
ZnO+C = Zn+CO f 

(iv) % ^^♦rrcai? »it^ %^T? ^1 

^Tn^ nm I 

C«!t®l< ( prolong ) i T(jtC5i?{ ^55^tC*f 
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(condenser) W 

«pn ^ vij?rv c-srt^vt^r? ^5%^ ’frtc^ i 

vi)^ firvC^^ w srtt^ I fifs^ 

fi?*N^ ww ^ w« ^^?rt ^?n ^ I wi ^ 

(spelter) I 

(v) ^fiil?«ft*W ( Purification ) i 'ill 

'aTt?!^:^, '« «rt^ f%i f%*T 

I ^^TC’t (900'’C- 

1000'’C) (distil) f®•^^ ^?n I 

«lt^ 900“C. 




r3'® 

( ZnS ) 

^1 

ZnCOj 








LJ ^1’1-SrT^«l ^ 

f^'?91 Zn 1 


I 

JL 




4- 


(C) 


CO t 


f 




o 

o 

o 

• 

rr 

f> 


) o 

1 


' ■ ■ ■ I r- ""■■ ■ ■■ * I’— ■<■ '■■ —— . . . I . - ■ 

f^grt^cj 2n-^l"^ f?5i<ptc^ ■»■ Zn ‘^1^13 


( ZnSO4~20% ) 'S 

^1 I 'SfjtCJR-pS 

m9n:*pc^?i ^ ^Tc<f I 
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ZnS 04 ^ Zn+-^+S 04 

Title's l^fel! Zn+++2e-^Zn ( ) 

f^aRl s Zn ( )-2e ^ Zn++ 

Itk ; Zn++ + SOX ^ ZnS 04 


CeV® «l4 (Physical properties) : (i) *rr^ r ‘ 

(ii) 120°C-200“C '®WnC^ f ' 

^5tt, ^t? -e I 200°C 

^^1 'ec^ I (ill) fw-z^n 6’9, 
419°C v<i^*x 900'’C , (iv) ^tn « 

Hi ( Chemical properties) s 5^^ §p?1 
( Action of air ): C^t^T 5^1, 

fWs^ 1 f%*v^ ^ZKl ^f^C5T 

^rr®T^ ™ Tw<^ ^ i 

fif*s^ ^^yiT^\5 aTnz^ ^ vil^N I 

tf1*ff«rc^ ^ (Philosopher’s wool ) ^1 ^TtWl 
( white zinc ) ^1 ^ I 

( film ) ewe^ I 

f^faRl ^U[ I : 2Zn + O j = 2ZnO 

(lii) ^IPH\ ( Action of water ): 

^fC^Rf c^-R fel =(t^ I 'e 

f^N^ HZ^ I f^'vT 

4r? I 

Zn-hH20=ZnO+H9 
Zn+2H,0=Zn(OH) 9 +H, 
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(iii) fen (Action of acid): 

i ^8 

viiT 'srf^^«i ^'v*^ TO I 

TTf^fej^ »fr9f ^ f^f^l I ^\ 

'BTJt^^ vilTv fhT^m 

^'Ss’fa ^1 vsM 

m 

Zn+H2S0^ = ZnS 04 + H2 f ; Zn+2HCl = ZnCl2+H2 f 
>8 '5^ 'srnf^ 's ^t^- 

Zn+2H2S04 = ZnS04+H20+S02 "t 

fV f% C^^t ^1W\ 

TO I ^fvn S 

4Zn+10HNOs ( ^ ^^) = 4 Zn(N 03)2 + 5H20+N20 

5Tr^5t»i 

4Zn + 10HNO^(^^5l '8 'srf^^sr) 

= 4Zn(NO 3)2 + SHaO + NH 4 NOS 

'srjirsrffst^fsf 

SZn+SHNOs 'S v0 = '^Zn(NO 3)2 + 4 H 3 O+NO 

Zn+4HN03 ( ^ ^iT ) = Zn(N03';2+ 2 H 2 O+ 3 NO 2 

5Tt^f^«rsr 

(iv) f^1 ( Action of alkali) S 

‘ill C^ 1 ^ '«nTf>I^ '8 ^ Jfcif fitful ^tlfl 

TO I m' 

Zn+2HCl=ZnCls + H 2 t 
Zn+2NaOH«Hi ^ +NaaZn 09 ((?ltf«^t^-f^sl^l 1 
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(v) Sp?1 (Replacement by metal): ^f^- 

«rt^ I ^9ii: 

Zn+CuS 04 = Cu >|/ + ZnS 04 
Zn+2AgN03 = 2Ag 4'+Zn(N03)2 
Zn4-Pb(N03)a « Pb +Zn(N03)3 

(vi) CSPtferff J CIFTf^Ci[^ 

r 

C?pm^^^ I ^'*n; Zn+Cl 2 = ZnCl 2 

(vii) ^CSTtf^RTt^ 5fW 

3Zn+2NHs = Zn sN 2 + 3Ha 


1 . fkm CTtsf f^f^?il ^ 

'5rf^*5 f%'N^ 1%*^ TOC# I 

2. ^csT?Fc^l-<ic^fS« 'e ^^fii?(i CUSO4, 

AgNOs, Pb(N 03 )a ^^Itfw W #C^ Cu, Ag '6 Pb 

’ftC^ I 

3 ’TC^f #t^?(1 

f^vC^& ^ f<fnl I 

4. f^*s^ c^rt^T^ ‘ITC 05 sfcern ^ i 

5. '«rc5f^ ^?1 TO i 

6 900X , fir'sT 

TO I 

( Uses of Zinc ): ( 1 ) ^TO^lT^ttC^ 

(ii) f^WtW (hi) %?l c^9f 
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( dry cell) W?l <ir® ^1 I 

(iv) f^f^sT 'Q •« c^9T-CTi)T^ s(tc^^ Tws ^'« fScJifl trr^- 

f^f%?r ’ttSf 

^1 ^rf9rc«5rt^w5 c^m ^ f%*s^ 

^ I (Vl) '^^5(-Sf5gf^r^ ^Tv Cf\1^^ ^ ^’ll 





sitai 

^»lt«Pt51 


^1 ;3T»r 

Cu : Sn 


-C^-C57^t5i 

Cu : Sn 

*» >» 


Cu : Zn; Ni 

>» »» 


^ ^Jt®lC5«(t^C^»t51 ( Galvanisation ) 

f%f^>f’(ai 'srn^ ^ i 

’it^ ^1 ’ftarrfe^ <sim^ cw«^l c^iTtpt^ 

f^f^’T-'Pf35 WST^T^^ ^ I ’fral 

c^im^ ’(f^ ^ ’ft^rrfwc^ ^z^^ cw«^K 
^t®n:'s«ife'^»f5i ^1 1 

1. i ^~(i) c^un ^vs 

* ( sand blast ) ^^1 ^^1 (ii') ill CsitJTf^ 

’^f’f’ltt^’® '^^1 ??f I (ill) l^1lf nCiT 
(flux) ’Sfjtc^tf^^iTsi orr^itl^ f^fisr^ ^fliTi Mfirs 
fir<^-^ttC5 ( molten zinc bath ) C?lt^ C«lt^ 

^r^l Tl 'Siz^^ Cit^TTl ^ 1 (iv) vill f^*’«F- 

■5r*t rf?ii 'Sfcsrn c^^Vn ^nr?r 

^ ^1 ^ I 

vfll ^ c«rfOT ’I'Ts fBa[ 

{^fw'e 1^ '®rr’TC5i f^s^2ff%^ ci»^c^t5!1 ), =?it5Tf%, c’^'tll 

2. iWl-C®I^5W ^«f%S ltwttr?llB^ 

c^ c^ •I'nifrf ^1 ?nf ^Jtc«rt^aic**f >« Kt^?r 
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^rr^ff^f^ ^jt^ ^rrarot?^ 

(Sjm’i ^?n ^ I ^^*1 

'smR (Zn++) ^rrt<«rr^i5cn f%*^- 

3m^ 'srf^^®! c^r^i i 

[ Zn'*’'*’+2e -> Zn I ] 

'srrfti^t^ fw^^ '«(ti[s^K*f f%•^^ 

ar^®t^ ^ixn I 

[Zn - 2e-^ Zn+^ , Zn+++SOi ^ ZdSOa] 

’nf^ ^?->rr«ij I 

3. C*f?t?r-^'feW»r 2 C^lt cit^ C^lt^ ^^Itfsf 
^5J f^'v^ 'S r^’v^ ^f^?i 

^'«rr^¥i c»f€ifi v£i^^ ^Tif ’«rf^ <iTcii 

ff I wi^ «fC5T^ '«rr^^TR*r 

(Shcrardisation) ^5(1 1 ^w| ^^Jtfw 

«ff% (2ft9 Vf-^ 5T^ t^s<P silTs 

«f?J I 

f&5^-«fC9(^ ( Tin plating ) 2 C^It^t^ ntair^ 

^9f^ti5 f^JT «fc«Tn cw'e^l ^?:5T^t?rrc^ 

fSs? cs(f5^ ^511 I ’ftuEic^ 

'sotf^ic® ^T(1 cspm^^n^ 

(molten tin bath) ’ftc^ f5c5??r <2fC9!^ ^'6^1 \ 

*m FW %1 f6w^ '3iz^^ 'stT^^C*! ^ 

^ I T^ ^ c®Tt^? ^z^ -rdisz ^ ^ 
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Tl ifTgl 

^f%?r ^sn: 

( Comparison between Galvanisation and Tin-plating ) 
tn3i-C9r*i5i I6i?-!sn:9i^ 


(i) c^nrni^'ir? 

«fr5in I 

(ii) 

, ^’WSP® I 

^iii) ^ 

f^*s^ mws ^ I 
(iv) c^ft^t^ 

«rr^ wi- 

<fr^ ^1 ’frc3i c^W'S 
^t^5t stc^tun 

cFc^i ^-nsT^tl^ 

ftV 1 

' (v) mpi 

I ’ftaf ^- 

:s^l S?11 

(vi) ?i]^>rr<fj I 

(vii) 'cirn'spT^^ I 


(i) ^1 C5It?1^ 

(li) 

(iii) fSsT CTO ’tr^sfl 

f5j^ ^ I 

» «» 

(iv) fB^ cerf^T^ CW5[ 

effC^tC^ c^it^ 'stwt^tf^ 

^f^Ft ^ I 

(v) fBc=i^ c^tsr 5;t^, 

mcsi 

^3r ^?I1 I 

(vi) C^fif ^J^>!T*(7 I 

(vii) c^ 1 


(Zinc dust): m ’"f^^tC‘1 

f^ast I ’RH C'2ft5!s '« 

>6 ti^tar Ti ^'s^i m I 

^C*0 fw^ (Zn-f ZnO) 

m I 

fip 5 ?p.lf'|i^'| (Zinc granule ): 

i>Tf%c9f ?rjn ^1 «fr^^ ^ i wt^tesf 

'sm?9f ^ I 

'ilt Vila's ffTJll HfC’f ^ I 
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(i) «i^5Frt^: < 2 rr^f%^ fVs^ ’t'W fk*^w 

ZnO , a*® W^ i^Tc^r ^C\S^ I 

(li) S »rr?l Zn(OH )3 ; 

(ill S C^tf^ (hydrated) 'Q (dehydrated)-— 

f^s?t CSFt^lt^^—ZnCla, H 3 O , ZnClg— 

(iv) «lte!C^fe % CT® (white vetriol) ^1 f^’s^ 

—ZnS 04 , 7 H 2 O f ^^1 

(ZnCOs) 

^ '^^c«nr f^n I 

(v) irfel^ S Zn(N 03)9 , 

(vi) S f^"N^ ^1 ^Jt^ft^lt^sT—ZnCOg. 


«rt^^ 

—2HC1 -> COg + HsO + ZnCla 

i Zn-crr^tt® 

+ [2NaOH] -> Zn(OH )2 + 2NaCl 

() Zn-^^f 

ZnC 03 + ->|~H 3 S 04 COa + HaO + ZnSO^, 

^jt3frtrr^s( 1 Zn->jt5rc^ 

+ [2NaOH] ->■ Zn( 0 H) 2 +NaaS 04 

( 

I—2HNO3 - 5 - C02 + H20+Zn(N03)8 

+[2NaOH] Zn( 0 H) 2 + 2 NaN 03 

() 
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ZnCOs 


'j' 

>1' 

( ai ^) 

Og >j^ 

(1^^^^ ) 

ZnS 04 

iSn-’TT^lC# 


,-2HCl-^ZnCla+HOa 

Zn-C3Pt^T^^ 

—H 2 S 04 ->ZnS 04 -h HgO 

i Zn*>lT3tC^^ 

— 2 HN 03 -»Zn(N 03 )a + H20 
Zn-5lttc^^ 

—2Na0H->NaaZn02+H20 
Na-f^lC^& 


( Test or IdentiBcation of zinc ) : (i) 

* 

C^-C^m Brf?rc^t9f 

fnC'Q^ ^C<(T ^tf^^rl (reduc¬ 
ing flame ) v£i^ <sim •TT'e^ll 

I ’Tt^l I 

C^&1 T^nn ( oxidising 

flame ) ^f^CST >TTtTl I 

(ii) f^’s^ ^^z^^ :3?{ce| mm nf^sftcei 

(NH 4 OH) ^ C»irf^?fT5T (NaOH) 

^tsfl ^r*z^^ nc^ 1 NaOH FTfsic^i 

19^^^ ^^?(1 m I 

ZnS 04 + 2 Na 0 H = Zn(OH)2 >H-Na 2 S 04 
Zn(OH)2+2NaOH = Na2Zn02+2H20 


(lii) ^9^^? [(nH4)2S] 

'sntf^c^ (HCi) I mwi (ZnS) i 

ZnS 04 +H 2 S » ZnS>H-HaS 04 

k » 

ZnS 04 +(NH*)sS = ZnS 4-+(NH*),SO* 
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Questions to be discussed 


1. What are the important ores of zinc ? How would you 
extract Zmc from Zinc blende ? Name three important alloys of 
Zinc. How would you identify Zinc ? 

2. What happens when—(i) Zmc is heated in air , (ii) Zinc 
kept in moisture, (iii) Zmc treated with pure sulphuric acid, (iy) 
Zmc treated with NaOH , (v) pure and then commercial zmc 
treated with concentrated HaSO* separately, (vi) Zmc rod 
dipped into lead nitrate solution and (yii) Zinc carbonate strongly 
heated ? 

/ 

Explain these reaction and giye equations : 

3. Write notes on : White zmc , (ii) Brass ; (in) Galvanisation 
by zmc ; (iv) Tin plating. What are the important alloys of 
zinc ? How would you identify zmc by dry process ’ 

4. What are the uses of Zmc ? How would you prepa^’e 
zmc sulphate and zmc nitrate from zinc blende ? What are the 
action of air, water, and chloride on metallic zinc ? 

5. How 13 zinc prepared from zmc blende ? State four of 
its chemical properties aud name two of its alloys. What do you 
mean by galvanised iron ? How is it obtained ? 

[H. S. {comp.) 1960 ] 

6. Describe the chemical reactions which occur in the process 

of manufacture of Zinc from Zmc blende. State its chemxcal 
properties and two of its uses. Name two alloys of Zinc and 
mention what other metals they contain. [ H. S, 1961 ] 

7. Write short notes on (a) Galvanising and Tin plating. 

[ H. S. 196-J ] 

8. Describe chemical reactions which are involved m the 
extraction of Zinc from Zinc blende, and lead from galena. 

9. What is Galvanisation ? Why are iron sheets galvanised ? 

[ H. S. {catnp.) 1968 ] 






fe—Al, -e^R- 29 , OT^J^I—S 

*twTC<^ 7 

^nrl I C5JTm nf^artl 4*1^ , c®?Tfl ^*r^i 

«nrr^f^iiti:^ *rf?i3it«i c^% ^Trg.f^1^3r?r 

^p{ •fT'Qin ait® 1827 t^TC^ I f^®t’?t ^t?f ( Wohler ) 
^Tt^fjlf^aitar ’PCH’T I tcarn •tPnT? 'S|'^t^'| ^>9 'ciTteiTar 

'Q «fTf«3[f^sf1 (Tq'tC’t^T <tf®T5? WR1 f?®l 1 ^l1^filf*l^t^ 

ciPtflt^'sc^ *r^tf*r?tar WT^l f^wtf^ ar^rgfiirjr ^ngpjf^sf 

I 5r«rj: 

A10l3+3K = A1+3KCI 

h®ff^5F ^8int?1 cfl^ 

1886 ^«f*r artf *i ^ ( Hall) ^ 

af^«t<far ^^irt^'sR *i^t^ ^ii^r3r%tar i 

?Ftc»r ■<Pr!ii 'srarit'tc^® ^5?% 'iif^iitficsR c^i 

^ aii^ I ^^l^ *r^ 
4^«l I fitt® *5® arm nfiiaTai ?Ff^Ti 

3Ptc»T ii*mn7ni 'ar^rirr^c^ 

“aft®, «JTt*5f®t^taf fe^*n®C«f af^P® ®C®fl »” ’tf^'5 ^nqjafsit® 
(AljOa) arc®T ®t»!t^fl1 ^flt^ifaif^lTar ^^*rt?Pf® 

n®fi ^tf^tc® af®F® ®® I ^®t® ®m ncA ®*®r’fr c®cn 
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(Heroult) *11^4 •t’Cf?, 

nf'ortfwfn ^c?i^ i 
^ ctc^iTff *<i^ •t^f^ 

fe^*rt?*r ^?ri ^ i ctc?i cv^t 'sin^^f^tcw?r ^»f wt'sTa 

ft’ftHcsRf fef l^*r ntCiRr »ii^ i 5rr<rfii«i 

^♦rtc^ 'BfTiq^^f^m I 

( Natural ores ): C^ 

’(t'Q?! m =(1 I ! 

(i) s iFft, 'sr^m^ t^jffw 

^JlSjf^^l—AlfiOg } 

(u) I (Bauxite)--Al 903 , 2 H 20 

(Gibbsite)—AlgOgjSHaO , 
(Diaspore)—AlgOg.HsO , 

(ill) S ( China caly ), (Keolin) 

'Q C^si« 9 it?j ( Felspar ) 

(Si) 1 [ AlgOg, 2S1O2 

2 H 2 O } K 2 O, AI 2 O 3 , 6 S 1 O 3 ] , 

(iv) I 'vipTC^To^tt^ ( Cryolite )—AlFg, 3NaF , 

(v) IIW^ % Alunite )—KgSO*, Al 2 (S 04 ) 3 . 

4A1(0H)3 vii^N 'BjTO c^itTf I 

( Extraction ol Aluminium by Electrolytic process ) 

(AlaOj, 2 H 2 O) 

I fkwPP I ; 

1. (AI 2 O 3 ) < 2 i^f^ (prepara¬ 

tion of pure alumina ), 
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ft 

2. ( Extraction 
of aluminium by electrolysis of alumina ) ; 

3. ( Refining of aluminium ) I 


1 . 

( Preparation of Alumina ) 

1. (Preparation of pure 

Alumina): 

( Fe^Oa ), ^sj^CSiOg) wSiTn (TiOa) 

a 

viiT. 'SIOT ^iT^n I 

^*rr c*f^i cw^ «rrf%c^ 

9ftc^ Tqf?5l 1 ^TTC^ 

(i) (Dry or fusion process): (^) 

^55^t*fT^c^ I 'flt 

C^ltf^Tlt^ 'srnsif^^ ( NdAlOa ) 

( NagSiOa ) ^ C^fl^ I ^<«n : 

AlaOa+Na aCO 8 = 2Na AlOa+CO* f 
NAaCOg + SiOa “NaaSiOg + COa t 
('<r) 

^c®T jgfl'f® I 1^1 nt?i 

I 

(5f) mz^ W 50”C--60®C ’®t*ftNt^ 

’lit^i 5ts^si1 ^Tai 

c^Tff^^ I 

2NaA102+3Hs0 + C 03 = Al (OH)3 I +NaaC 03 
III—19 
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(«i) i200®c 

2Al(0H)3 = Ala03+3H20 (W) i 
Cii) fk9 T1 ( Wet or Bayer Process ) 

(FeO) ( FcgOa ) nflf^T® ^91 ^?( vii^t 

45% C*Tt^1-^35TC55 ^C9f 150“C vflTx 80 5tcn oat 

f^f3F?n i f^f^^lTf 

Ala 03 + 2 Na 0 H = 2NaA102+H20 ^ 

(^) ^»rr^c^ c»iM?i ^csr 

mm f^i:5 viiTv mz^ 

Ca0 + Si02 = CaSi 03 ^ 

(^f) J5^C«| ^3T f^-tt??Il t5l m) 25°C-35“C 

'ST’inc^ I 'il^’t 

«rt^-f^cis^:5^ «mf 70 % 

^'*0 : 

NaA102+2Ha0 = AKOH), | +NaOH 
(^) ^65 (1200'’C ) 

2A1(0H)8 = AI2O3+3H2O f 
(ill) 9^1% ( Serpek process ): 

K5 afn ^taii^ ^fsTfl ^?1 

^1 c^ 5c<?i ^cflf f^far^ ^'^z^\z^z^^ 
isoo’c I 

n I 5 
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2 Ala08+6C « AUCs+SCOat * 
AUCa+AlaOs * 6A1+3CO f 
2A1+Na « 2A1N 
S 1 O 3 + 2 C == Si >H- 2CO't 

mw 

^1 : 

A1N+3H20=A1(0 H)s I + NH 3 t 
^1 ^1 ^^ 1 ; 

2Al(OH)s = AlaOs + SHaO.t 
v«^ ’i^f^ fkm I 

(iv) 

'srffR[^ 20 - 36% C5F-^ff6 (clay) 

'SfC^tqfC^^ ^C«(I^E6^Tm^ 'sriTf’l^ ^Till ^91 I 

'il^i’f f^feK «rm C^Tt^, t'SItfW 

fV^ ^C?l I f9^?rn{ * 11 ^ f^af*! 

9ff99l '«rjT53;f^f^9t^ :?9«! 9f9l l?9 t 

viit 3r9*l 'Q (1200“C) 4f99l 

^91 ^9 1 991: 

AlaOa+eHNOs = 2Al(N03)3+3H20 
4 Al(N 03 )a = 2 Ala 03 + 4 N 09 f + 110 * t 

2 . ^93fiq=9t^ 

( Electrolysis of Alumina ) 

( 1 ) '«{]t^f9f99t9 9193^^ ^f^r<fC« 999 t 3 J C9t9T9T9l 

^95^ f®l)C99 %9f v£i^ ’if ^t99'«8C9 Or«9l 9lC9r I 

9RtC9lt059 ^9 ‘99^ 9tCi99 

3rt9f9TC9 919T9 9tC9F atjt9't^-^f9^ ^19+9'® I 
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(ii) ^ 20% «frf^f^5ri (AUO*) 

« 60% a?tcilt»!t^^ ( AlFs, 3NaF) ^ 

20 % ( CaF*) I 2000 "C. 

aFtc^rsiT^^ 'e cjftir’nr^ 

SOO'C - 900°C \ 

(iii) ^ 

^ I ‘ii^’f 


1 ^* 1 % 



5iT5?cf c?rn?R sHPt^ 'SRi^Pora^w 


'»tTf^*(*lT^ ^f^f^rSTWr*! 1^^f“t*T 

f^nt?r I aFrat^it^c^'a i ! 


'«f%*tf^C?lT^5l: AlFgjSNaF Al+^'*‘+3Na^+6F" 

: Al+++H-3e—^A 1 

r^fel: 6 F~ - 6 e —> 6 F-» SFg f 

^rtC‘«(tlvs^ ^n^ (AI+++) 

(Na*) ^U^ ^^«|-4R«t^1 (discharge 

potential) ^^?11 ts^ ^ f 
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w,w ’TCf '«iJt^f5(irff 

6Fa'+2AU0s = 4AlF8+302 t 
AlFs Al+^-+ + 3F- 

4 


I Pf's^ m^jsRt sf^: 






3, SITf^p4f(« : 



• • 
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C*r^ TTl ^BjxrsjfiRI (AlaOs) 

(St^ri^ cmrt^ (aif.) i 

'IT'8^1 

^m5?Tc^ C3rff^c5i^ >Tc«f 
^jtc^tt^ ’(t'e^il ^'hi I 

(v) «rrfr5^n^5 c^ '«[^br '®T5i 

’^rtcsrt^ aF^ 

V5srr« I t[9(^ ; 

2C+Oa = 2CO t , 2 CO+O 2 = 2COa f 

(vi) «rjt^3pit^^ “^um 

«9rr9 ?m ^1 ’ftcai^ siw?! >it*i]i^ 

31'eTI I 

'^vii) ^fm^i:?f^«i Ffiim ’iKu 

C5fl9I fta!|C®f^ gt»T m 

vilTfS ^13\C^ ^5T ^tcsn OT I ^^=1 

'snt^lpRl C^t’t ^^1 'ill 

♦ff^^lt*! t TO 800“—900°C 

^c*}i ?t'«n I 

3. WtqiJ^fsnrt^ ( Refining or purification ) t 

«2rtK 99% I 

’TC«f7 '« ^1 W1 ^*1 

I f^t^ ( Hoop’s process ) 

99“98% 1 

I ’iTcai? (A) «rrc^ ^nT?t, 

'6 Uf^ '«m^ I 

cmf^^t^r, '« csFt^t^c^^ 

f^-»i’?‘t I cq^ f^5^-w*fir w ^25f>(f^t?r <«(ic^ \ 
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fwi\j (B)j ^Z-^K fijaf 

^vfc^r (C) ^t?if^if^TrciRf I 


jq—n—R—R—R 


gupi^s-ij 

(spRfl) 


^3^-At 



fA^O^vp^^ 
Na,Al,Ba 

-^^550 

ss;f^«5f-Ai 


^rt 23 f^f^?it':>i? -sjn^rtl^ i 

^311 1 c^-^r^'^tC'l m (B) \^z^ 

(A) T^fm ^^1 

(B)i??it:‘i ?ii I ^tK^sr, 

t^TTfw f^cF ’ft^i ^lz^ >iitr65 ifi 

__A_ _B_ 0 

'»ti1*i- j_^ CJPT^lt® W«t'® '®r]ig- 

fsjf^’ilTl^^ m !-» ^t^'^rs!»tTt3i?l m fsTfsT^O^r 


A—^c^ ^ItW1^ f^faRl; Al-3e-^Al‘^++ (B—) 
c —•• Ai***-\-3e-^A\ ( ^fam ) 






296 


ar^ 

( Properties of Aluminium ) 

Cet® trt ( Physical Properties ): (i) 

I (ii) ^jT?a[f^f^-s[ >6 «{5rr^^»i i 

'6 m I soo^c 

^?r 

'srit^f^ff^uPT ^1%ni ^Pipff^Pr i 

658*C ^T’fnc^ I (iii) 

*iiTN '^t’f '« I (iv) 

27, c«^t^i 'Q ^t^?i cm «rr^ i 

(v) ^ i 

8^ ( Chemical properties ) : (1) 

(Action of air) % 

5itt 1 ’^tqps ’ftt^ >ii^«f^i^ 

I 'art-t ?ltf^C5T ^n I 

( AlgOg ) 'i^ft 3^^ I ^tf«r^' 

^W'^^ i : 

3Al+302 = 2Al20, 

2A1+N2=2A1N 

(ii) mCj^^ fell ( Action of water ) % 

^CST^ c^i{ f^fel 5(11 tm «(Jt^f^fj(^t8( 

^1 [A1(0H)3 ^1 AlaOg] vii^f5 

^C9T fkfm^ i f 

f^fet^ TT^c^Sf^ «Ej^v 

2Al+6HaO-2Al(OH)3 I +3Ha t 
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(iii) (Action of acid) S ^sf, '^n Tl 
'BT^Tin i^T^cwfr3Frt%^'arirf^® 

2Al+6HCl=2AlCl3+3H2 f 

’Tca I ; 

2 Al+ 6 H 2 S 04 = Al3(S04)34-6H,0+3S0a t 

^?F5i '«nt53f5(f^atc^a ^rrf^c^a 

c^ fi^l 

(iv) ^tC?r?r (Action of alkali) S ‘ 

'e ^Ttf»T^ »fC9ft irftc^Tc^iT ^ca i 

-spina ’Tcsf fafeta ^^«fTra 

I I 

2Al + 2Nd0H+2Ha0 = 2NaA102 + 3H2 f 
C’ltf^aT^ (NaAlOa) 

2NaA102 + 4H20=2Al(0H)3 i +2NaOH 

(v) »rtapf*t5 'Q fap^l (Action of non- 

metals) t 'e faf^ata 

^^1*1 ^1 ^*<1; 

2AH-N2 = 2A1N 

^^1 csptfawa ^zw ^fac^r csFtat^^ cat’t 

2Al+3Cl2=2AlCl3 
2Al+3S = Al2S3 

( Thermit Process ) 

. (vi) f^3ft?[*l-’apai1i1 (Reducing property) ; 

<^arl8^-a^ Ktf i wft, 

t^9-’}ftcaa *tcwf5^-^ Rmfa^ ^faal 
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^f?i:^5 nrc?i I '5rrt2if^f5[?tc’i^ '«rrf^vr?ii:^^ 

^3Ti i??( I ; 

FeaOj+aAl-aFe + AlaOg , 3Si02 + 4Al = 2 Ala 03 + 3Si 

^5.T^^«a c^ni ^r?i=( i 

^ c^TT^t^ ^T’f Vi I 

I C«IT?5T^ ^T^ll ^i C^rst 

m^nr^l ’SIT? I captf^^r^ 'Q ^T13fT^^«r^ '«l?f>rrlc^^ {Ct^O^ , MnOa) 

CapTf^^t^ ^1 

»lwf% % 

(FegOg) g<I 
f3ia£f«i ua^ffB 

(fire 

clay crucible ) I 
5{5lT^TC7f «il^f5 
I 'Q 

(A1 4* FeaOj) 
fec«r5f ^^n^ V ^fi 

C?PtC?fe (KCIO 3 ) , 
^^Z^ V ai’pfiJ 

f^l^l I f^'^TfS ( fuse ) 

I 

C^T5t^ Wff^^ C^ ’^T^fB C^t®1 C*?'e?l1 ^ 

V\U^^ V ^f^fB I '»in^ «IT'®4 



«ft?r5iB ernf’f 
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C?FTCiI^t^ ^il^'x 

c^-^r*f ^ c»i^ ^tcn ’«(i'f?jprf^fr>r '« '»rt?i^;R 

f^f^1 I f^t3P5n «ftl[ 2500'’C ^ I v£it ^tC’l 

C 9 |T^?r (FegOs) 

^t?1 ^ I vii^ f^^tfsT^ cm^ ilt»l1 

^t?{i c9fT^ c^i^i ^t’fm I 

C^5T ^1^^, ^ ^JT% 5!t?J 

^1 id c^?fin 

c^t^ ^ I 

'Sljt^fsi^tcara ^?t?r S '5rTai:>(«f 

^Uz^ ’Tfc^ 'e^ii'Q C^lt^ '« ^t¥l 

vij^-^^^jn-r ^T5 !?h I ^TT^ipTf^^iK ^tn 'e 

I 'Stt '“{It^if^f^llt^ a?^»l C^t5l'« 

W^9f I 55f% «Jt? 300,000 ^:t '«lJt^f^^9t^ 

I ^Tl*. (i) ^tdi(^5 .Ji^'v f^f^ 

i?5i, fS^^ t^nfif ‘ii^iT ap^-r ^Ti!l I 

(ii) ’^cs's i 

(vi) ^^1 caFtf^^lt^ 'e 

f^^tnii^, (iv) ’qca^ «^^»f (v) f^^ti? 'q c^rrk^ 

f®, (vi) ’fjtf^v fit^'^ 

(vii) (vni) 0ZV^m «i|5?*N 

^Tl«f 'S|7T«lf^f^^T5( ^’S I 

( alloy ): <2f«(1iT 

C3lt9 I 

«rt^ ^K^z?s^ srtaj 5?Gr^^ 

^s% t^Slti? 'S 


1. A1; Mg ; 95 : 5 

2. A1; Cu ! Mg : Mn 

95; 4: 0*5: 0'5 
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3. ^rt^if^f^t^r A1: Cu; 10: 90 cwf^c^ v 

C3lt3? ?t*!^ *r3I, 

a?^ ^^Ttfw i 

4. ^rrmf^c^l ; A1: Ni: Co 

50 :20 ; 20 : 10 

1. S -sTTff^^ '« »lt^^ ^1 

'8IJT5jf5l=?1 (AI2O3) , 

2. ai(OH) 3 , '«iit?if^f5^nTc^^ c^ 

C^T^ 15^%^ 

: AlCl3+3NaOH = Al(OH)3+3NaCl, 

3. C?Ft?l1^ S AICI 3 . 6 H 2 O . 

4. Ai2(S04)3,18H2O , 

5. I AHN03)3, 9 H 2 O , 

«fC9T \ ^^\ I 

A1(0H)3+3HNO3 = Al(NO 3)3+3H2O 

1. C^C’t ’tf?I^T«l ^ c^fn I CsFt^t^® 6, 

9 v£itn l8f& i : 

AICI3, 6H2O , A1(N03)3,9H20 , AlalSOJs.lSHgO , 
<il^\ K2SO4,Al2(S04)3,24H20 

2AH-6HC1 = 2 AICI 3 + 3 H 2 
2Al+2Na0H+2H20 = 2NaA102+3Ha 
3. 'sm^f^f5[3rt5( '8 ^f59i c^>5f g-jf I *iR5*r vfl^f5 

I, ; K2S04,AI*(S04)3,24H20 , »i)Tv ^ 
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t 

(NH4)aS04,Al2(S04)3,24H90 , 

(AlFs,3NaF) >jc^ 

^ ^1 ^<3»1 KgO, AlaOg, 6 S 1 O 3 

( AI2O3, 2S1O9, 2 HaO ( ) I 

'■(jt^iprf^Trt^ '« m‘\ ti ’t^?rrR 

9 |^«t bsft ^'\ iit\ I ! 

K2S04+Al2(S04)3+24Ha0 = K2S04.Al2(S04)3.24Ha0 
4. W (hydrolysed) 

^1 I ^Tf, w«l mv^ 


nr^ I AICI3 +3HOH A1(0H)3+3HC1 

Al 9 (S 04)3 + 6H0H ^ 2Al(dH)3+3H2S04 

5. (AlgOg) '« [ A1(0H)3 ] 

^3T3 I 

6 . «nt^fsif^9tC^9 9f^9l 

<1tC^ I 9F91 3^ I 

7. c^ts? I 

8 . '«rrt53pff^?rR9 f^R 


AI 2 O 3 , 2 H 2 O 

(; 

'I' 

Al^O 3 H—> 
+ 2 H 2 O 


—2NaOH-^2Na AlOa + HgO 
Na-'«rjt35f^5i^ 

~6HCW3HaO+2AlCl3 + [6NaOH]->6NaCl 
Al-C?PRt^^ + 2 A 1 ( 0 H )3 

—3H2S04-^3H20+Al2(S04)3+ [6NaOH] 




-^3Na9S04+2Al(0M)3 
-»A 1 ( 0 H )3 + [3HN03]-»A1(N03)3+3H20 
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c^9t 

1. ^ Wtgftsri (Alumina or 

AijOa): 'srjTijf^if^frsi ?pft, *itai, 

^»ii. cnt^ar^ ’tt'Qai \ crtut'st^ 

Tftsr®^ ni?T<i 'soT^f^f^nt:^ 

fwfai 2000'’C ^T^nc^p 

fto ^ I fto '6 ISC*! 

«2mpf%^ fft, ’Tfai, 'sfjfsitfl, 'siT^^ta git? «Jt? 

I 

^n^5f?5!l ?T? ('srit^itoi cw^ I) I ??i: 

2AUOH) j = AlaOs + 3 H 2 O 
'«lJf^f?fjl?T? CSFRTt'S, ?1 sif?C$§ 

^pT? i5?®i '5r?:f’*p^ ?^? i 

^1 ^55 ^Tc*t ^fg?l ?? I 

AlalSO Js + 6NaOH =* 3 Na 2 S 04 + 2Al(OH )3 | 

fe6& 

2AI(OH)s -> AI 2 O 3 + 3 H 2 O 

'3m 

80°C ^nfvC?^ ^n^tot? ^t^^—AlaOs. 2 H 2 O viirs 220°C 
^m^—AIaOs.HaO , 800°C ^T^inc^F C? 'sfJt^tol (AIjOj) 

ip? «(Ttr»frs si1 I 

to '«(TTf>!c^ 3?%? I ^n] ^P\ c?"'«rit2ipi=!i (AlgOs) 

?? 'srnf’fc^'S I ?1 ?t?l 

5f?i m I ’ftn? ^ f?tot? c^n 

^c? I 'sfit^ifn^ii mPi'n-’fm ?‘5’Tr<? 

I f-tc^ vi»?*v 'qjtm? m€ i^? I 

2 . 'ClJt^filtot*! (AlCl 3 , 6 HaOj: ( 1 ) ^ttcwt- 

«PTto ^itf^'5 ’tn»i (3Ptf?5! ’im? gi?i '®m«ipTtor? ^n 
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CSF'W^'S (AICI 3 ) ^ ^ I 

^n*F m 'flTv ^^C^T3Ff^^ 

^1 OFtf^ 901^ FT^ltCJ^I ?T( I wi^;(-;;^oTf& f\m ^ft^tC^I 
T^ I W5^-^9! ^nT^Ipiri^^lT^l C3Ft?tt® (AICI 3 ) ^ 

^<^n 1 ^ 1(1 JFtc^ I : 

2 AI+ 3 CI 2 » 2 AICI 3 ,2A1+6HC1 = 2 AICI 3 + 3 H 3 

I gtfvmwwi?>T ■»n?r 
Al-^ 

~' >■ La '“• 


AlCl, 

IF* 

^irqf^fsr’^TJr cft^iT^® a'afe 

(11) ^nsjfsiiO '« (C) 

(i6oo“C) ^c<(T c^\T^^ ^n»T (CI2) 

C^TT^t^ (AICI 3 ) ^'®ft i ^%^: 

AlaOs + 3C+3a2 = 2AlCl3 + 3COt 

^^J 15 C 3 FRt^« ( AICI3. 6H2O) 

^ 1 CJPT^Tt^ ^"§^1 ^t^( ^1 I 

^T?«l, ^fgc^T ^ 

2AICI3, 6H2O-AI2O8 f6HCl+9H20 
Ki : '“r^rri' '»Tf^ 

( hygroscopic ) ^1^*| i ^ .sTv ^^Z^^ 

^C9!?t W (AICls.eHgO) ^ZH I '5rf«f5^ 

^zs\^ ’fCflf ^^vsi ^t:§-f^i:9R*i ’Sic^ 1 m : AlCI., + SH^O 
^A1(0H)3+3HCI , I 

nfm 1 aAlCla+SHgO^AUOs+eHCl, 
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cnt^*i ^c?f(Aicis» 

6NHs) I 

s «nt5if^f^?it^ ciFtTft^ cnctt^r 

^ 59 ^ tm ^?1 1 

3. ^gfilf^RI'm »rt9rc^fe [Al9(S04)s, 18HaO] ; (i) 

Ti 'e ^ «[nf^c^ ’w 

v«i^!^ c^t »jffN ^c«T 

*l^25F$ 'fiT^ 

f ^ I f^f^l: 

AI9O+3H2SO4 = AlaCSOJs-BHaO 

(ii) '« 

2Al+6HaS04 = AlaCSOJg + 6H2O+3SO2 
(lii) '€ f^s?K(f5 T1 

»IC«F *6 'sfJTfe^ f^fel 

viiTv 2?^i:*l 

AlaCSOJs + eHaO ?± 2Al(0H)3 + 3HaS04 

'^fl ^1 

2Al2(SO*)3 = 2AI2O3+6SO2+3O9 

^BTTt^rt*! ( Alum ): ^R-'STtlf^^ 

(cqui-molecular) ^1 ^^Z^^ 

[K2S0*,Ala(S04)3,24H90] ^1 
«JJW*I [(NH4)9S04,Al3(S04)3,24Ha0] ^?(1 m I 

isit: 



^\s wi «r9, 
^ ^?iT? fifc^i^i of'sut^ ^ W- 

5^f^cs( 'e ^ft( ^ I 

»I5ft5»^?l«l ( Test or identiBcation ); (i)' 

C»rrf^^ (NagCOg) 5fft?f 

C^’t ^t %1 ^t?l*l (oxidis¬ 
ing flame) ’ITHf 

I vij^ ^z:^?isf5 c^t^i c^^?i 

^®t ^^'^^ ^ i 
‘C^t^ 5 ^’ ^9F1 I 

(ii) '«nt5jprf^?n:^^r ism (NaOH, 

KOH ^1 NH 4 OH) f%-tTtC9l [Al(OH),] 

I ^m?rff^i<t^ cipmt^ (NH 4 CI) a?^c'i sn, 

^TRf [ai(OH) 3 ] 

( NH 4 CI ) f5Kt^?!l 

[ai(oh) 3 ] I 

Questions to be discussed 

1. What are the natural ores of Aluminium ? What ore 
is used for its extraction ? Describe the principle of extraction 
and purification of aluminium. 

2. How natural bauxite can be purified ? Under what 
condition Ha SO 4 has no reaction on alumina ? How would you 
prepare aluminium chloride ? What are its uses ? What is 
the reaction of HCl on alumina ? 

3. What are the reaction of aluminium with ( 1 ) Air, ( 11 ) 
Caustic Soda ; (lii) Nitrogen ; (iv) Ferric oxide on heating ? 
Give equation. 

4. Write short notes on : alum, alumina and thermit 
process. What are the important alloys of aluminium ? What are 
their uses ? What is the use of thermit process. 

6 . How would you prepare chloride, nitrate and sulphate 
of aluminium from bauxite ? Can you prepare carbonate of 

111-20 
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aluminiam ? What; is the reaction of nitric acid, caustic soda and 
water on aluminium ? 

7. What happens when—(i) a piece of aluminium is dipped 
in copper sulphate solution, (ii) aluminium chloride solution tests 
acidic, (iii) aluminium sulphate and ammonium sulphate solutions 
are mixed together, (iv) alumina is treated with caustic soda, 
(v) aluminium sulphate is treated with ammonium hydroxide 
and then ammonium chloride is added to it and (vi) aluminium 
treated with caustic soda, (vii) aluminium treated with nitric 
acid, (viii) alumina treated with carbon, (ix) alumina treated 
with hydrochloric acid, (x) aluminium hydroxide heated at 
800°G and then treated with sulphuric acid, (xi) aluminium 
sulphate solution. mixed with aluihinium hydroxide ? Give 
equation where necessary. 

8 . How is aluminium extracted from bauxite 7 State three 

of its chemical properties and two of its industrial uses. What is 
“Thermit” process ? [H. S. Exam. I960] 

9. Starting from bauxite how would you prepare :— 

(a) Pure aluminium oxide, {b) Metallic aluminium, (c) 
Aluminium sulphate, {d) Anhydrous aluminium chloride. Give 
equations, (a) what is the action of water on (d). 

[JET. S. Exam, 1964i ; 1961] 

10. Describe how aluminium is extracted from bauxite. 
State four of its properties. What is thermit and what are its 

* uses ? State two other uses of aluminium ? [Ii, S. 1962 (Gomp) 

Write short notes on Thermit. [fl. 8. 1962] 



^8 


(W Tl ^tWJ 


t 


Pb , 207 , C’^T^J^I 2 

t ^f5[^ict C5T5 ^1 «rt#t5T^tc«T'8 wtsn fim i 

c^r ^*rm 'irrf*i« ^tu «r^«i »rtw 

Ttwtu ^’^sicini sfrntir nm >8 i nc^ '«c^t^rmi *rt«, 

. ^ >8 wc®nf srer ^sTii w» i^rr f^aftc*i •rfw^w 

^of I '*fr*r¥’ "Tc^jt 

•rr'8Tfi ^ti i ic^c^r •r^r^iTs ^»rfw 

c^t^n ^^<5 I ^>rr?r c?c"tii Hm ^>^C5T i c^w 

^»r ^1 imn ^sft I 4t«r nr 

?f*rc8c? 4f»Fi^^ ftul I «rT3r •fl^sT's c*r*[f*r9r^ uf^H ft>rtc<5 i 

C»ICW?r sTTTtH =lf3I (plumbum ) i ’TfST 

^*rrf C9i^ nr—Pb. 

( Natural ores ): <sf»(ti=( 

^rtcsi^l Ti cm I ^^1 '»i3T2r i 

c2ff ^ ^f^^rrc*! c^®T *(t^TO ’fT^^d i ^’rr? 

'®rf^f^^; 

(i) irt9R*t^ S 9fjtC9l5l1 ( Galena )—PbS , 

(ii) »lt®fwfe : ( Anglecite )—PbS 04 » 

(iii) : C^RT^I^T^ ( Lancrkite )—PbSO^.PbO 

( Pyro-morphite )— 

3Pb3(P04)3,PbCl3 i 

(iv) S ( Cerussitc )—PbCOs , 

(v) OFtSt^S ^rnksrm^ ( Matlokite )-PbCl 3 ,PbO J 

(vi) CapfCT^ S ( Crocoisite )—PbCrO^ ; 
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( Extraction of Lead ) 

v£i^^t3i ^^:f^^'ni«t ^ (PbS) 

c»n5 ^ I 

1. *l^?r ijfr (Chemical 

principle of Self-reduction 
process )% 

(i) CW& 

^ ^tC9Rl 
5TT5!^®t^ ( PbS ) 

fhx^^ f^US 

3(1 ^fk^\ 

(PbO) >6 >}T^C^P^ (PbSOrf) 

2PbS + 303 = 2PbO + 2S03t 
PbS+208-PbS04 

(li) '«rt^f*r+ ’(fl^t‘i 

'e c®i^ c^i^ 

^ ^tr<1 ( self-reduction ) ^f^9l C^l^ ^1 

^»rt I ^^1 s 

2PbO+PbS = SPb+SOa t 

PbSO^+PbS - 2Pb+2S03t 

(ill) f^'sl^’l^tcii f^fapiil^ c^T^^<(C), 

(CaO) ^£ 1 Tn C5i\^ (FcaOg) cm 

f^astr®!^ >It?P (flux) 



dk’t ^?il I ^^1 i 



^Z’sf [ CaO-l-SiOa^CaSiOs ] 

’Tt^T^T ^ I 

(iv) ^w.mm nci(« m io% (Pbo, Pbso^, Pbs, 

pbSiOs) vrrf^^i ^vi \ %*{m f^i c=¥T^^<, cto^ 

« vii^ C?i!C5t?I ^cap 

C^ f^T?T*r=T I 

PbSiOs + CaO = CaSiOg+Pb 

PbO + C = Pb + CO t; 2C+O2 =. 2CO t 

PbO + CO = Pb+COat , 

2PbS + Fe203+3C = 2FeS + 2Pb+3CO ^ 

( Extraction process ) 

(I) (Concentration ) : 

’flTCST^t^ 5lC?f Ne '5(gt« 

'Sfsfc^r ^Trtc^ ^^1 

(II) ( Partial roasting ) 2 

^5t5a[^ ^1 gitc« 

( oxidised ) ^ I vn^jin 

atJTC^I^I (PbS) ^^rs ^?{ (PbO) '« 

^t5TC«F^ (PbSO*) I 

(lii) (Self-reduction ) S »ic:^ W1 

^5r 'srnR^ ^rf?!'® atTtCS’^IT? »inf C^T¥, 

cmi (CaO) « ( FcaOg) ^ I CWI 

( flux ) I ’I^T^ 

T5t5TtCRl ^R?rl ^tW3l1 ![f^ ^ I 

^T’l’iitiii im c^ (PbO) cm (Pbso4) 
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^ C»l '5 ^tf^ (unoxidised PbS) 



^us ^:f^«rr^ii 


>icBr f^?i1 c^ ^1 cif^ I 

.^1 ii\^ sit9^t^i’»r ’fr^ ^t% i 

2. <>lts^fe (Carbon-reduction process) 


CJfCi? I C^ C’tCSliTl "STT^f^C^ «(f%-'S|t<5T?I 

5rr*fr^®i^ cw ^ i 


^ ( Chemistry of Reduction Process ): 

(i) 5titi^=^1 Tti*r^Tc^^ m3?Tr^j 

*1%^ c®!^ ^ I ^*^1: 

2PbS+30a «= 2 Pb 0 + 2 S 03 

(ii) vsi^ cws (C) 

'®Tcn f^Tf^ "^^1 I ^wnir*i5f 
^c®i %mf ^^1 ^’Ti; 

PbO+C = Pb+CO t 

(iii) (?\^ ^ 

C»|t®im ^1 (CaCOs), 

fiif®!^ (SiOa) I ^ »ft®i 
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^ c»i^ f^fifr^c^ (PbSiOs) ♦ff?[=r^ 
^s(inT<«Rf c«trsi (CaO) C91^ 

^1 ^ (?\^ 

PbS+20a = PbSO^ } CaCOs = CaO+COa t 
2 PbS 04 + 2 Si 0 a * 2PbSiOs+2SOa t +O 2 f 
PbSiOg+CaO == CaSiOs+PbO 
PbO+C = Pb+CO t 
PbO+CO = Pb+COa t 

J^ ( Extraction pwcess ): 

(i) ( Concentration ); 

f3p2|C*t^ T^zi\^ 

^rtc9i5^l ^1 

( 11 ) (Roasting) : 

C’rt^l ^ (CaO) 'Q fjfflf^l 

(SiOa) 3F?ri I 

f^«l di^fS 

«fc^^ *(<«( 
^tz^ I ♦rfa[f&^ 

•sf^rr^ Ft^rtr^^l ^ i 'ii^ miL 

<21^ ’frtC^Rl ^1 

cs[^ ^ i 

» 

f^ftaRin vfm c^i^ «pprt^ 

*rt3» ^cT5 ^ <rv® ify® iftJrni ^ i 


^m^2ZZZZ2ZZ2Zi/T\ 


*ni. 

aip?ra 



c»i^ Jiiip^-|# 
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(iii) ( Carbon reduction ) : vi|^ 

wT5(t?i >^car m ’(f35in«i c5iT?t^ 

^ ^ I 'fi C9!T^?l 

f^c®r?f c’ltBi f^Tciii ^ I cnt^ p 

n^sn f^vr»fc^^ (flux) I 

vil^ fk^t\ arf?l*^-git ( blast furnace ) 

<jf< ^ I vfll ^Jl 

'm^ (71^ i 

4iT*<rf^^ (C) c9i'5-'®r^m^^i:^ 

^ I fTO?*! f^faF^'m (CO) I 

Tt^ ’{C?f f^^t?I«t faF?lT^ I f^f^^ll 

(i) PbO+C = Pb+CO f 

(ii) PbO+CO = Pb + COat 

’T^ni (PbS) c^T^ ’“itH 

m ^z^ C51W ^tJ[i f^wtf^'® 

c^\ m\i 

2PbS+Fea08 + 3C = 2Pb + 2FeS + 3CO f 
• ai^ C5I^ ^1 ^siC*fC5 1^^- 

C*fT^1 p (CaO) ^^@11 

CJf^ I 


( Purification or Softening of Lead ) 

I ^m, w tstsn, c<^t^, 

^t^srf^, f^'i^r^r, t^jtf^ ’(wT <'m i 

(i) '^fkm ^^ri ^Ts*^ ^?ii ^ I 

«ffaF^til 5I5T ^1 r^fii ’firr«f 



0f\'9 Tl 
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^%i i (slag) 

I 

f^n^N, 'e ¥*fr?r fkf^^ I 

^^1 ^C9T ( CST^ ) m I 

C51S 


^s fiwt^«i *1^: 
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(ii) ^rjTcsi'ns^^ f^ts^ 5?l^ 

( cm ) ^C^rfw’f f^C8!f55( ^ OFt^t^^ (PbSiFe) 

'e ^t^r^-ClFl-f^lf^f^^ (HgSiFe) t^at«l ^C’T 

^flra1 C9[^ ^ 

4T>. ^«n, 

'ST’Cf^^ ^ I I V \/ 

^ e^’s^ 

^ (Physical properties ) : (i) c^TS Tl ^1 
^9rt^ «ff^ I (li) m f^f^fl *(t^^ cm , 

^5r9—ii‘4 , 32TC. cm 

^1 I (ill) I 

?rt*livfH^ *C^ ( Chemical properties ): (i) ^Tt^ 

( Action of air ) S (^) C^t^ 

si'ft I ('^f) «it^ ’ftn[ c^i^ va^'s c*t^ 

^r?[ I (^f) ?lic^ cm 

(PbO) C^T^ irsi ‘C4^ C51 \b’ :^1 sit®! 

srfc^!^ (PbaOi*) i *. 

2Pb + 08 = 2PbO , PbO+H.O =Pb(OH)a 
2Pb(0H)2+C02 = PbCOg, Pb(0H)2 + H30 
2Pb+Oa « 2PbO ; bPbO+Oa = 2 Pb 304 

(ii) 'src^ra feyl ( Action of water ) % ^C®!^ ^ 

C9fc®^ c^t=! ^fm^ sil I f%i ^zw 

c®!^ ^\ 'sfr®! ®r!>rrif i T-ti: 

2Pb + 02 + 2HaO = 2Pb(OH)a 

(iii) fOTl ( Action of acid ) S 

Tl 'siTtf^ c®!r®^ 1 ’qjjf 'e 

^Tf»i^ cm^^ «t^- 

I f%i 'e '«mf^'® ^tc^ 

^ I ^«n: 

Pb+ 2 H 2 S 04 ( >6 ^« ) = PbS04+2H30+S02 

Pb+2HC1 {^^m) = PbCla + Ha 
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'sitaRC*! i 

^rrf^ 200*0 (y\vs^ >Tcw ^^■sr i 

>(t^?[ ^’si' 

^ ^cai 'sotf^^ ^T^1 m \ 

«!^TI ^ ^5mf»!^ C31CM ^’fc^ I ; 

SPb+SHNOs ( ^\) - 3Pb(N03)8+2N0+4H20 

(iv) Wt^ fifWI ( Action of alkali) I (Tft^T? 

>TC^ TO ^r® ^ Vila's srt^t^^ c^5f ^1 : 

fPb+2NaOH = NaaPbOg + Ha t 

(v) csptftsf's ^itwRTteRr f^fapii ( Action of non-metal): 

CFtf^^ ^ »lC9f CSFt^t^^ 

(Pbcig) '« C9f^ (PbS ) TO I 

Pb + Cl3 = PbCla ; Pb + S = PbS 

(vi) ^1 ( Displacement reactions ) : 

^ cm (y\^ W 

^cs(T ^tRc^i ^llK 

I ^tf^Sl1 

*i\w ( lead-tree ) I : 

Pb(N 03 ) 2 +Zn = Zn(N 03 ) 2 +Pbi 
C»TC®? s (i) ^’fl cm 

<sfC5T*t ^sft I tsfc^tn «r^ 

^1’TRm (li) C«f^ 

(ili) C5^tr?lil CW'e^lTsi fkitz% 

(iv) ^t3i, c^tt^, « wm 

(vi) JjcSr*! (vii) 

*fffCT^tsT, ^tsrf^. C3Jt® ’(tai « 

^ b$ft ^'6 c?!^ ^ ^^1 ifK I (vii) 'e 

%?i ^ws ^ ) ^%’it^fR's csT^ <sizm^ I 
( Lead poisoning ): ^llf^f^'® TO 
^1 f^l TO ^ ^1 TOl^ 



m am^ ^Tn mm 

«2jf^r?it«( I C5i^ csic^^ ftfeil ^Irt 

vic^ I ^JTi ^t^^ mm <^tc^ 

TqTf^c^ m ^^51 cjf^l m i 

#t»rt?i (Alloys): iT’tH 

^■\m mn ^TS^Ttc^-?! ?FtC^ m I 

<rr^-5r<^5 ^pttwtsi 

C^l^t^T (type-metal) Pb : 80 : Sb : 15 ; Sn : 5 

( pewters ) Pb : 20 . Sn ! 80 f^^t«l ‘ 

( soft or common solder ) 

Pb : 50 Sn: 50 

C5^rc^ 

(i) CW3 : Pb-'sirJ^t^mt^ (f%^t^)—PbO , cm 

^1 ^>!l’~Pb 304 , cm PbOg , cm 

ssf^jltt^-PbgOa 

(ii) [PbiOH) 2 ]: c^U cm 

PbCl2+2NaOH = Pb(OH)2-|-2NaCl 
(ii) C91® CiPW^® (PbClg): cm ’Pt^w^ ^1 c^- 

1 * 5 ^ 1 : 

PbO+2HCl = PbCla+HaO 
(IV) c^i® 5lt5!C^^ (PbSO^): cm 

»TC9r 'srjTr»T^ f^*ft^?ii cm 

m I : 

PbCl2 + HaS 04 = PbS 04 + 2HCl 
(v) irt^^ [Pb(N03)2] : 'e 'sotPiC^^ 

’ITT^i 


Pb 0 + 2 HN 03 = Pb(N 03 )a + H20 



cm ^ ^»fi 
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(vi) cm (PbCOg) ; c»lTf^1tsr. 

PKNOg)*+2NaHC03 = PbCOs+2NaN08 + H^O+CO* 

( Different compounds from a natural ore ) 

PbS->,W^PbO+ -2HCl^PbCl,+H,0+[2Na0H] 

Pb-CSFT^Tt^ ->Pb(OH )2 

-2HN03-^Pb(N03)2+H,0 + [H3S043 

Oa Pb-5^T^:t^ ->PbS 04 

+ Pb->rr«ii^^ 

Pb 304 [ 2 NaHCb 3 ] 

+ I 

[HNO 3 ] PbCOa + 2 NaN 03 +CO 2 + H 2 O 
Pb 0 a + Pb(N03)a 

( 1 ) m I ^^ 1 : 

(1) (PbaO) , ( 2 ) (PbO) ^1 

, (3) (PbaOa) , (4) cm ^1 cm 

(PbaO^) , (5) cm ^1 cm 

(PbO a) jm cmm i 

(li) ^Jtf»f^ 'S ’TCSf f^Tm] 

(ill) ^ I ' 

(iv) I cm C?FT^t^^ (PbCla) 

%55T I cm J34^1| I 

(PbSO^) I 

(v) cmcm^ cm ^ttc^tcsptf^^F 's 

(HCl'e H2SO4) f^fap^lK cmf^^ 'G (CI3 

O 3 ) I [ f^fa?^1 3 

(vi) cs\i^^ 's ^ m 

Vi I 
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f»W^'« CV9 c®r5: cm (PbO) ^it^r ^l»fi ti 

cm cm m\ I 

W fir^ (Litharge):' cm-^l^ 

1^ mvsi ^ I m\ ^ 

^5RJtf%^’ (Massicot) i vii^ cm '*rf «(T^ 900“C 

(PbO) I cm (PbO) '6 

^t!f I *rrtfn^ 

^ I cm 5ic^>Tftc^?r 

900“C fiivrrc^ \ 

mi: ^1 

*TCflf "sfre^j^ »tc^ (Piumbitc) 0^)91 ^ 

^1 : 

PbO + 2HC1 =PbCl3 + H3O 

PbO + 2HN08 =Pb(N08)2 + HaO 

PbO + 2NaOH =Na2PbOa + HaO 

c»iTfe»it3f 

s s(t^, 'e ®t^»t TOu 

C?r^ 'e vH^TC^isf ( glaze and enamel) if® 

I W'e ^^1 myi I 

im) <3P5 C»r5 (Red lead): (i) cm (Pb 304 ) (fjf^nrsp 
C^TB ^(wrf (PbO) vHTn cm (PbOa) 

(Pb804-^2PbO, PbOa) , cm 

I ^c=!t^>rr^¥ c^=i 

'»rr^tc^ ?ifr5 ’itrai^r (4oo“C) 48 

cm cm ^ i ^m\: 

ePb+SOa «6PbO ; 6PbO+ Oa «2Pbs04 



c»r5 Tl 
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(ii) [ Lead carbonate—2PbCO„ Pb(OH) 3 ] ^tl^l 

cmr® err^f ^1 cm i 

irt: C^'S ^C9f ^fsiT^ 

I 450‘’C (PbgO^) fJTC^s? >e ^«rfc^ (PbO) 

^ I m\ I 

2 Pb 304 ^ 6 Pb 0+02 
«rTtf5l^ GST'S csmt^'s ^ C?FTf^^, 

^Tff^®, cm ^s!r*pi> « ^}tf^ csi^ 

5rr^T^ 'Q cm I ^^1 m fzm 

1 ; 

Pb 304 +8HC1 = 3PbCla + Clj T + 4 H 2 O 

2Pb304H-6HaS04 = 6PbS04 + 02 ^ + 6H2O 

Pb 304 + 4 HNO 3 = 2 Pb(N 03)2 •¥ PbOa 1 + 2H80 

C^SCSl^ >TG^ f^*rrt?{1 Tn ^'®ft 

^55rr?( ^ c^'s «2(«(tsT^ ^ I cw^itnsft^ m ^ 

(’t) cm (PbO*): cm 

3^^ C^'S CSIC'S'^ 5Tt^S^ 1 t^1 (PbOa) 

^vst c^, »rrsi^ >iiTs c®!^ 

^^1 vS^T's ^1:^ '6 GST'S ’It^'f’Ttt'S ’ff^CSI 

f^G’3FT?l«l I ’TG3T ( Plumbate ) C^'t’f ^ 

^Z^ I m : 

Pb02 + 2Na0H = NaaPbOg (Na-?in^^) + H20 
C»r5 f^t*tsTTl '3PTf'3T 

^*11 t^fe C^ (White lead); G’^^ Tl CSTC'S! 

5PT<C5T^— 2 PbC 03 , Pb(OH)a , 

''4rrt^), '6 GsiG's? f^rf^t^ ^ 1 csi’s 

^sn *fl G^W^^ GST'S «(p <lf^^tC‘| 'e I 
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f 

(H,S) ^T»r ^fiiifl 

C^r^ I mm C5l!( I 

«ft^K f^f^{»[*iai ^gf ^’s 

1^ I t^l f^f»IiT ^C3f f?t»ttl^1 

^?(1 ^f%i ’TTsi^T^c^s 

f^f^?(t^i ^^1 ^TC^1 I vii^ I 

C»l« 3Iiit^?p^«| (Test): (i) c®im C^'t’t CTtf^iIt^l 

(NaaCOg) C^'tc’f^ 'sifT^f 

^if^i 5imi^ «}?!« 9\^n 

^ ^t?i ^T^ti:^ m of'S^ii m I 

(li) C9TC^^ C^-C^tJT 333|%?1 :3?rc‘l ^t^C^tC3Ftf^5T ^Ttf*!^ 

UT%9T m*!! C^l^ C^t?Itt^ (PbCla) 'Bf«(IC^’f I CJFT^tI^ 

(PbClg) «fC5T '5iar^^?i i 

’SfCM '^’3' ’It^fl I * 

(ill) ^C5f m‘\ 

(KI) ?Ff^C9I CW5 'S(TC?t^tlC35^ (Pblg) 3P?l«f I 

3^?, 'Sf^SC^’f 

*tc^ I 

(iv) captc^^ m cw\n(^ (PbCr 04 ) 


Questions to be discussed 

1. What are the natural sources of lead ? How vould you 
extract lead ? What are the uses of lead ? How would you 
identify a soluble lead salt ? 

2. What is meant by self-reduction ? How is this principle 
used for the extiaction of lead ? Name a few important alloys 
of lead. 

3. Write short notes on litharge, red lead, and white lead. 
What are their uses ? What are the reactions of HCl on litharge 
and red lead. 
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4. Starting with galena how would yon prepare lead snlphate, 
lead chloride, and lead nitrate ? What happen<4 when lead nitrate 
ie strongly heated ? Give reactions. 

5. What 18 softening of lead ? What are the reactions when ; 
(i) dil. nCl is added to lead, (u) lead is heated with 
cone. Hs SO 4, (iii) zinc rod is dipped in lead nitrate solution, 

(iv) litharge is treated with cone. HOI, (v) red lead treated with 
HNOs (vU lead peroxide and phosphorus mixed together, and 

(v) red lead heated strongly. 

7. By what chemical reaction metallic load is obtained from 
galena ? Describe methods for preparation of red lead and 
litharge. 

What happens when red lead (a) is treated with dilute nitric 
acid and (ft) strongly heated ? 

Name the constituents of (a) soft solder, and (ft) type metal. 

[ff. S. 1963] 

7. Describe the chemical reactions involved in the extraction 
of lead from galena State four of its properties and two uses. 
How are hohargo and rel lead prepared ? Djicribo giving equa¬ 
tions the action of nitric acid on these compounds 

[ n. S. Exam, (comp) 1960] 

8. Dascribe the prapxration, properties and uses of the 

oxides of lead Describe the chemical reactions which is involved 
in the extraction of lead from galena. [H. S. 1962] 

9. How litharge and red lead are prepared ? Give their 
formnlffi. What is the action of dilute nitric acid on red lead ? 

[27. S. 1961] 

10. By what chemical reactions metallic lead is obtained 
from galena ? Describe methods for the preparation of red lead 
and litharge. What happens when red lead (o) is treated with 
dilute nitric acid, and (6) is strongly heated ? Name the 
constituents of (a) soft solder and (6) type metal. [fl. S. 1964] 


III~21 



wjm ?7 (w^ 



S c^ltfl »RCTOf <3C^t«N*t? t 

*rc^^ >rC<fT C^lfTl *tf'Q^1 ^tH 3T^C6:^ 

C^f"f I C^rfrm ^"RTt^ <2f6fei^ ^larl >8 CStZ^Jl I 

CTtmc^i^r C^it^Tw 'Smr c*rr5it?i f^si i C^it^ 

>2f1^sf '« ^ I ^• wc v ^j j arc® uaf»w 

>9 c>ic>rfcftc^f3r?tc® «r>?sr c^it^ *tff^s 

^-9\ eooitrt^TC’? ^Tff^i^nTc® C5it?[t ar^t^ 

‘«K®^Tr c^nf tc^Tc^fcT Ti[4fr>ff tai t"^r® ^®fr ^r<r 

«£f^sr ff*i® I *f^?n c@it^i 

if<11 <F§siT^ fi55T I ifl^ >r3fc^ '51’^ nfr®c® 

c^iTTt nwf® I f^arrc*^ <^ifH 

siTifl J8')2 C^siflT f^f>(^rril 

I ^t^<ftc® «rf® ^®^"t 'Sfir 2700 k 

siTtSsr ‘c^m' (Perium) "t^ f^c® <|^?rtC^_.l(’o 

®nc® <51^^ nf«5ffc«i ci5i%fl f<sri&i^^ ® 3!Tf»f«?r^f^& fl?T®\¥ c®if6?r 
'srr^fflir nf-e^i m I f<?Tir, K^t?. w«rc?n ® nf'«p-4 
cgfTcr-? Tr'Qui vTif I wrarw’:(ii. -?9 i®, tt?r« 

*i’2fr® ® s^^f^cu t’Mf® ^t?r««rt*rl 1 «,t«® 

^-^ic;®^i «rf®ti 4f:n ®iii 1 

( I ) (Haematite)-Fe 208 

^1 (Magnetite-FegO^j, 

( II ) ^1 S (Limonite)-- 

2Fea03, SHgO , 
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(ill) '=rr«pf^^ 5^1 (Spathic 

Iron ore or Siderite)—FeCOg , 
(iv) S ( Iron pyrites )—FeSg , 

(Copper Pyrites) -CuFeSg. 


^2STr?i^*T c^i-m 

( Extraction or Metallurgy of Iron ) 

’«r^Tt'5 'Q «f<K 'Q 

I C5TT?T^ 

C«1t^TC^' I CTOT^I TOf^^ C«1T^ 

'ailTf^i^ ^'-^1 I 

f^'S^ C'-*PTil m i a-CTOI 

to® «rr^ 

f^fasfs V|TC=? I C^T^T< “siC^T 'e TO® 

C^TfTC-^ f$={ Cast^C^ f^»'^ 1 : 

1. PI'S! ( Pig iron ) ^1 TOa*! ( Cast iron ) ^1 

2. ^5f ^'\ ( Steel), 

3. ^ ^1 C’i^ C^t^ ( Wrought iron ) I 


-aTOS^ ^ ^ I5tS^T^ C5^25l 

{ Extraction of Cast or Pig Iron ) 

f’t’l '®IW^ ^«(1 Cm^1 f^^T-r*{ 

I <2}^^ ’itTc?! cm?T< '«rr^f^^ ^ 

(FegOa) TO 



324 ^ •sTT’^rf^ ^^8 

I «i^3rt^T5 ^ Ti at^ 

(Blast furnace ) (C) Cs\V?\ 

^?1 ^ I ^1 ^ (0 ^1 (ii) (?Ffa^ 

I 

mtsm, (^) 1250'’C-^ ?t^ (^) 

^1 pi ^1^^ ( CaCOs ) 

'srr^^^F I 

(i) ^1 '5t’iWt?J*l (Calcination or Roasting): 

^C5f ’rr^ 'sttfe ^l 

( kiln or shaft furnace ) m^tC^ 

C^pf%^ ^ (TRt^ 

I c*fi? 

T(t? ^’t^l (spongy) C^pf%^ I f^f^1 : 

FeC03 = Fe0 + C02 T 

2 FeC 03 = Fe 203 + C0 f -hCOg f 
4Fe04-02 = 2 Fe 203 
C^T51 ^1 C^\it 

^'V’fia w^ 'st^t'e c^U^ ’ff^'f'S ^ i : 

4FcO+ O 2 = 2Fe203 

( 11 ) ^t<*l-f^'^a«l 41 f^l ( Carbon-reduction or 

Smelting of ore ): «n^f4C^4 «(<K ^*t^4l 

(.Tpf^^ f4^T4^ ’fVftfe’f (C) vii?l'v ^ 

jfV^y\ (flux) ^zn pt*rr44 (CaCOg) f^fasi^ ai^ w\z^^ 

^Bs^lz^ I ar^ ^f^ilc’Ta 

'ar<f>n^® f4^f4^' 7^41 ^t44J^4iCn ^ ^41 CT'f^’F 

>ic«r C4 f4f^4i (S 1 O 2 ) wi ^t^i 41^45^ 

(slag) 4ic^ ^ I 
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c»rr^ viiT" -iif «(t^ii 

^Rl 0Z^^\^^ 1 


"551 ■sj*'^ ^ ( Blast furnace ) 

^pTc^>f<f l-nrc^ vii^*N 'srr’Fin 1 

.stT5V«5r 5Spt^?r C^ ( fire clay ) 

'm\ m 2fC9l»l ^1 (lining) CW'Q^n ‘TfC*^ I 

«rn[ 50 ^ti'^ 100 ^scn ^jt®t 24 ^ 

( ar^ ^FTC^C»fa f6t5 CJf^ ) 1 

®mF5«^a «l<91 ( cup and cone ) 

f*fC^ ^'<50 I 

«r^5f f*fC‘<F 'siHH ^fm ciT'e^ m i c^T®lT^T?f 

’rrc^t ^C5F ?fjf5T-Wc^^ f^siift ( chimney ) I 

^smi ^^(5 ( hearth ) I v£i^ 

vii’<F»nc-r ^®(c^-f5ic5 ’Hc-r <«rrc^' W^i-^itsfl 

( outlet ) I '«l’PrT?l‘l 'il^* 

in>ITf& ^91 (1%ai cw^ <5-326 ) I 

sfc^^?i 0^^ -^m f{»ns^®i,--«mi 24 ^ i viit 

^s»rf^^ ^^1 1 ^ ‘^»r’ ( Bosh ) t ^5l^«ft»Rf «(C^tC^ <21711 8 

^ <7ttn ^t'STt-’SltMai m ^1 ^t?r (tuyeres ) 

^TfC^F I vii^ ®1C«1T Tl^l-Sf^T^ ( blast ) 

Kamm ^ I 

‘^vn c^f«fT^^ c®rt^ 

c^t^ gsrtnt^f^ ^?n m f^-^^tv-r 

TO <!t< I «iit ^«Ff?f^, f^TO^ ^e f^TOlC^H (ore, coke, flux) 

f^2^«rc^ ^ (charge) ^stl ^ I ^ 800“C 
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^T^Tt?r irtc#^ 5(c«a f^twi 

^ I ^ C^lt^ TO ^Ts 





^9rl to »rr^®i i c^it^l 'e 

t^C5?l «(CTO^ ^Ts C^TiTf^ ^f»Tr« 

»^«rtc’f I «fr^^5T 5(t5TNc<«r vsTv c»rt?l fi^c5^^t5!l-’fi«r ^flir 

^'6^11^ I ^?r^c5 utf^id ^ 

( ingots ) Tl <sfc^tw^?( 3JIJ ^15^ Wl I «il?i*f 

3rt^ ^ptc^c^f f^csr <sin 750 c^it^ 





327 


*1^ ?Kf^R ’«tf^?t>r 

ar^ ^Ffc^n w^^ m \ 

[ C^i'B (Cowper Stove): 

' ’^‘f’T? fsr^if-srtm *rt*>r c^ »fiTJi ^5t? sitni «^"a|ftlNf'‘sirsrr^’rf^^ 

«itrT 1 ^ic?? *ft^r|tr«?5i 'S ®r^.'sr^*!Tls ’fit*i« ‘*ftr^ i <a^ 


Chimney 

OrB,(X)keJ!mesfonp 



^t^ntir c^fwjrr ^ ?Ft^^c»»i *if^w fsai 

'CT^J W ^?I1 9^ C^® ( Oowper Stove ) STfar^ 

( heat regenerator) 9t»f}r3r I C^t9t9 ‘^iStl^lPl 

’rl^‘5 59VtTtR?[ •fl'^^tf'RS fJlfei'et^ i ^9T9 -STfltn «rrt>I9l 5Ift59 

or«Ti a?iM ^f^tir^^t sjcm ‘!fr^ *it^rrsfi 'srftr*T9i aiit^ 

jrrf91 at^ ^Ffcsr'ii cv ^ts ’m»t 9*t ^r^i «f^t3r 
C9TfT< ( dust chamber) ’fJTJI’'^ C^^fC® *ftirRl 

99 I 9^99 >i^"nj:'f c^i:®9 9^91 n]f9 f9^9 

9rt§*rf9 c^tr® *rfitr9i 99 1 C9 9t9 gf^ 9‘TC9't9 9liR91 99 ^FTS'lfa 

C^tr39 f®®9 f99l «f9tf9® ■=9f?[91 99 I C>2fffl® 9T^9 >lt5f 91^5 

fg^rint 9^f99l ■4t'S9T9 c^t® it's! 9t9i 4fr9'99T4^ 9T^fl9fC?9 

’lf99'S9 41991 f9®’^9 C%f£® *!t4n:9l 99 <19? «99 C^lt® <29«T9 BTsift^l 99 

gt^ 4tr9'9 9^r5 ’fjf9 l il^®tC9 919^9t9 f94H 9t^ .09^ 
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'8'® jfjTPTt 9ff« r^^Fu c^tr» »ff5i^f^^5 ^'891 w ’?tcsr'*r 

»nipnt^T*r’Ji’Tft^f ipii TfSntu c^fr® *fra ^«inrt^i >iTt8 

fBJRt? c?«Ti I ] 

WV^ =^tc=T 

( Blast Furnace Reactions ) 

(i) c^ft^ 

(Carbon Reduction of Ferric Oxide to Iron): 

s^T^l 400“C - 500’C, >IHtrc=r 800"C - 1000“C, 
‘4C"t4* <sm 1250‘’C «2rc¥Tti 1500“C. 

«fT^ SOO^C C^-TT^Jl ^cfil 

«iv{c^ ^1 

2 C + Os5 = 2CO t 

eoo'C - 

900'*C ^’(TC^ ^ 44* 4^1^^ ^WTf4Ttc^4 »IC3f f^fell ; 

C5IT^ f^4itr*i^ i^\ 441: 

FegOs + SCO ^ 2Fe+3C04 

fif% 4^ f4f5p4i ^"^'1 4Tc^ I f^4rf-r^ ^144*1 

4i:srf^4Tt^ >« ^Tt-'5r^mtc^4 ^zw f4r^4l 4$T^4i '«rrxfn4^- 

®TC4 '«IT4t4 (?pi(T4 'S 4f4*f^ ^4 I 441 ? 

2Fe+3C02 = FcgOs+SCO 
2Fe + 3CO =Fe 203 + 3C 
Fed- CO =FeO -f C 

]^a'r4 ^nc-r ]^4t4t44 f4«!4; ??t4l ^lfsr41 4T4 ^i44 «T|- 

^^41?’® 5FC4 I 4t ®Tt-^f41^® C^tC^4 ^T4il 4t4l 

‘'f4^Tf4« 5t4l 4^144 ^Wr‘^4T|r® 4f44® ?4 I 4f 4CS1T^4T?®« 
« C4'4T4 ^^4Tf® Rwr^C*! >SI?‘| ^4 I 441 : 
CaC08 = CaO”l-COa 
C02 + C;f±2 C0 
FeaOa-hSCO ?± 2Fe-|-3C02 
FeOd-CO = Fed“C02 
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«fT?I 1000®C ^1 : 

2CO?± COa + C 
^JT ^Tv 5TC#?l C^T^, 'S 

»l"«3[< I : 

Fea03+3C = 2Fc + 3C0 

(ii) «rtf«r9f ^ ( Removal of slag ) : ^ 

«Tf ^?(1 C^ (CaO) 

(SiOa) »!C9f ^ ^t?rl I 

f^t^S'Psl (CaS) I ; 

Ca0+S'02 = CaSi0^ ( ) 

FeS-l-CaO + C=CaS + CO + Fe 

(iii) 5f?t5l5 I ^Ui{ «- 

c^iT^i t^’^tfi'^ '^t^rc~<^ >ic^ 

«fc<fTc^ir fvfc^ vfTc^- jqTs <£(c^um 1500“C 

^TTfc^ 5?[» 

•rr^^r^ vftc^ i jfg 

c^T?ri -iTsin ^Tf?’^ ^fm i 

■s;]i?rRl^ « «i5f>rrt^ 

*i'8 CSITJ'I^ >fr.^ Rfi?l1 I ^^1 : 

S 102 + 2 C = S 1 + 2 CO 

M 11 O 2 + 2 C = Mn+2CO 

P 2 O 5 + 5 C = 2P +5CO 

^1 f*1^ '®lt??lW?l ‘^^•l ( Composition of Cast or Pig 
Iron ): 3IP& c^ ^1 Rn R^ifn^ ^ ^T?i 

I <2in i’5 - 4% 0 5-2% RRtI, 

0‘2 -1% ^?fT4H 0 - 07% vij^'s 0*3-1% fsrfasT^ 

I ^^'<1^? «r^]^ Vila's tifl 5fTf6^1 cni^ cm^ 

cii<5^i m ^ 1 1 ^T^5( '®{'v*r^ '«rr??i5i 
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(FcgC) ’*rrc^ i 5|apF?it*r« 

«itTt^ P ^1 FesP I 

fii^Hci 



(Slag) % ^PtU^^Fi «f5(t^-^ ^7t5!t3^ 
(CaSiOs) C^I <rr^v(5f ^t'STlI ^ '^T51 

It 

^ ^1 T^ I « 5p>i5p^t’T'« I 

^91 ^ ^f^iTTl ^^1 571 ^^‘v fncM >rc«f f^nt^Tii Tit^ 

5ir I 

( Uses of Cast or Pig Iron ) : 

^7I5f ^?|;< ^fsiTlI C7l fwf^JTnai ^1 

^TK ^1?t^ T>T?lt^ C31T51 ^T?f1 5F^1 ?7l I ^TITIW 

^tf^csr c^l CJf'QTd TitTf 1 c^-f\m f^f^>T irfsit^ 

55t*fr7I®t3 ^t?" Tl m] ?7l I 

7f^ -^9^1, 9IJt«^ 

C^, f>l^ I 

^ ^ ^ C5^t^ 

( Wrought or Malleable Iron ) 

4 

(i) C’l^l-Ceit^ ( Composition ): ^^^ C3St%5 

c^rtirtTi ’icto '«rt7(?;? ^1 c’f^l c^iT^i i ^ic<f? 






^ C5rr?i 


1 
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0’12% 0‘25 % Jf^isrstc^ 0-5 % 

’PWilT’T, 'e mzw 1 

(ii) mm «l*1Sft«C*l (Oxidation of 

impurities ): 

^ I c^ityr^r 

'sT^i ^ m-\ ^ I ! 

SC+FeaOs = 2Fe+3CO 
3Si+2Fe20s*3Si02 + 4Fe 
4P + 5 O 2 =2P205 

Si +O 2 =Si02 

Mn+ O 2 = Mn02 

(ill) C^^1“C^t3rllI (Preparation of Wrought Iron) S 

c^i ^1 c^it^i 

Tl H^sfir? ( Puddling process ) I mf^SUS 

atf^l ^ I ) ^?t^ri 

5?1?rac! «2f^f^ 


r soi t 
+ 


. f^I^TTC^^fl «SlC3T^ CW'e?n I 

Tl ■^flf ^11.^ 31'v’^rf V<i^*v >fC«f 

c?rt?l ^1 1 ^?fl^i ’8T91K 


COgt 


+ 

'SITTO "41 

Fe ... * 



F.Ost 

+ 
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^«*(i '«rf»rrtc«?i ’TvC^tc^ 

3C + FcaOs*3Fe+3CO f 

»T* cmcn »TT^^?l, ^mV\t 

t^iTf^'S ^3|in ^ ‘^itn 

C«Tf?T? ^Tf»J?{1 'St^ I ^K’l 

c^rr^i erm ff6c^ '«rT^^ i c^it^h ^’Ic? 

^'e?i'R ^151 «rc’f’*ftf^ c^iT^fii 8R*t 

vflT> CSTTn f*f'3T^T«^ J fnC'3^ 

m '<(TC'<? i 

c^^-c®rtirt?i ^ ( Composition of Wrought Iron ) % 

CSIT^ ^1 ^^5 viiTx ( fibrous ) I am 

*oi--2%^m c*\f\ csiT^ m®! cwt^i 

srr^ttcJii ^ I vii^n <<C5j<? 

^<j ^?i's r?i ^Tc^ fliKn I '«iT5r cn^ c^iT^c^ 

«?cst 

I f^% ^"«1TC®^I C^C® t51 <?<jl 31^^ I C’l^l C5TT^< 

^U^VS C^CU 355 ( mild steel ) ^ I 

^T> ^1 C’liJI-Cslf^l 1784 ^fBn f^SlT^ 

(Henry Cort) ^C^i( I 

( Uses of wrought iron ) : « 

f?®1 ‘il^N Tl^l 'en|5[f®<;c^^ 3ip^1 

^W’ttf®, f*S«F«I, C’ft, f®7tfw 

^K I 'strtc® ®K9r J11 c^ 

( Composition and preparation of Steel ) 

1. ^i«l ( Composition ): C^ C^lT^Bf 025% 

15% c»rt ^ 1 

flPt^ ^1 6t«it5^ c^-\m c&c^ ^1 C*#( 
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c»rf^-CKif ^t^sf I ^ttc^ ^rrm 

(FcsC) I ^W^t>l, '« >It9|iFt^ C9(t?Tir 








334 <sm^^ ^ 

f 

I •ff^^c‘1 'smT^'^ ?tt®T ^^1 c«r? I 

«rf«(^N*r ^p»pp^T»f, ■'« ^sp-pftw 

^<11 I ^ ^’rfwTc^i^ 

c*f^ ^: 



Fe 

C 

Si 

P 

Mn 

S 

If ^?r^— 

93*2 

10 

1'4 

2*5 

1-8 

01 


99 3 

018 

0 004 

002 

0*44 

0*042 


2. ( Preparation of Steel ) 


f’nr^ ^<1 fir ’(^Tcir; (i) ’f^tcir p 

^m, *P>i¥iit»r, e >ijf«fTfl^ t^Itfw 

^1 ^TT^^r^i liicn 'sr^MTfij^ fir i 

Ui) f^^ir ’('^Tcir 'iif f<^vsfTir csit^tk toh 

fsrf^^ fir i 

gSta (2tCfr^ (Lining of furnace ) l f^fUtlT ^ITSII 

'«r^mircn^ •n vrTffc^i ^ fi^fT^r 

“fin fir, ff■« vrrf^csi ^T^«i Tm^ 

f HI ff I iHf) ii!JTip?rT*T •(! 'sr/Ttwsft f»rf«ifi 

^T^ir ^Tf5c* ftHi sitffrs cJrein ff I ^Hi’t f^fflfsi 

fittfir^ fi f^n fir ^ritf^isH^rt (Acidic immg;. 

fi F(^ ^Tirnr^r ¥^ip?rT*f <*rfc^ ’^cf w>r^^ 

sirfsr fl «Tsrrfnwf>iirl (CaO+MgO) 'srirni (MgCOg, 

CaCO») ftm plf tsTPi’f c»f«iri fir i 
«rcw ^ ( Basic lining ) fK i 

(i) fi*riF?rt5r ff^ ( Oxidation of non-phos¬ 
phorus impurities ) : ffc^ «(tir 10 feil ^6 

-sfr^^ csTTfi N c®iTfTf ^cirj HT^ji-«rHtf FfsiTcsn 

fH I iiHin in?5 i^-sCfTcn '2f*<r^ f>iliifaf >e f^fir^ ff 
■srn^Tiftsf f*rf«rcf^Hicn irT^^t^r ntHi^ fir i m] i 
2Mn+03 = 2Mn0 , Si-f-Og^SiOg 
Mn04-Si03 = MnSi 03 ( ^jrsfTfH^ f^lfeic^^ ) 



^ om 
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c^T?T^ ’ic3r ^T^^-5it5[t^jit^<5- 

«c^ ^fh^i fflf^i '^mzi^ \ mi 

2Fe4-02=2Fe0 , FeO + C = Fe+COt 
(ii) m9{n ’art?|«i ( Oxidation of Phosphorus 

mixed impurities ) : ^1 f^9t 

mi^ ^TTi i 

5!Tt^* ^ ^TT^wf>i?iT^ f^fm 

^zn I m) I 

4P+502 = 2 P 205 .3Ca0+P205 = Ca3(P04)2 
3Mg0 + P ,05 = Mg3(P0JJ 

^ I 

(IIIJ 3^911-^ '»ltll?lW f^«l«1 ( Mixing ot Carbon ) : 
tai c*r^ ^gt<i ^t<T 

(spicgeij mi i^Vii (Fe + Mn + C) C^ui, 

(5-15%) ( <2(til 6’% ) fj(4 I 

I '^k 

xrfC^ ^JTsfhI^ 

C5lT?T< JTCif f^f-lT?1 1 

viish’f Ji'*na mi mizm U'^'it^n ^z^'^ ^mz‘v<i 

’Sf3I ^CMT ^T^T1-2J^Ti^ &T^TC*^1 i 

t"nT^ ■^’*11 «f«f|5i'5 f^i3l3lT?J ( Bessemer process ; 

3n1§«? ( Siemens-Martm process ) I 

lfa66 3(l8fC^ iB^ f^C")^ 4Si'«f'^lir<i gBl ( Bessemer converter ) 

«rfr^spT< ■4f^»11 .at I '©f’f ^5141 TC^< ®?M^151 f*iCS)5( 

'«rrN4p? 4t?sT ^Tifi 'sj-ijjfisfii' 1864 sitl'C’if ’f'spil c«f:*r ^ 

'iwf® ej^'Ssf 4r^)*r 1 »fit ’1’%‘^C'® ( open heart) ^fTiCvs f "»J1^ 2'®<l'r 4^1 

. <)K ^aif'5i4 ^’5*-44 ( open hearth process ) I 

J^RtC<® C4 t"»tP5 4^1 t"nr^i4 ^CSl^f §4 ’!9» I 
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1. ( Bessemer Process ) 

fffjRt? 9^ f’jfJlTrf ?F5r®7^^t^ (Bessemer 

Ckmyerter) sTfapf I f^lf^isit^ '»I'*rTI siT"f*fTf« 

9in «ft^ 20 ^ « ^iTiJT «rr^ 10 I *a^1B 5r«fi^^ 

(ezis) c^ *if»tf«r7 f^l5 ^srrc*ii ‘<rtr^ err'i'W^r si^ ^«nr^ 

^1 I ^T^-'®rr’t5i-=r®^ aitsiR 



§^? 3irin i f^=5 ^sr 6 8 

^ 5ii?>ir>5 f«r«t^ ^t^'% 5^^i:'3! <!ftr^ .at f^«fi c’trin 

^ c? 1 ’=sm 3 t^ 57 i- 3 j;g* csTt?N ^t^sr ftffar-® 

^5^^ ¥r<1 I fsir>i3t1-< 58^C^ fiireiTpl ¥T^ 'srir^sTO siT^fsT^ ¥1 »rr^3[Wt?1 

oT'S^n ‘trr^' i 

2. fi=?CSTO-'5Ttf§=T ^1 
( SiemenS’Martin or Open Hearth Process ) 
fSfPw-ajitfsr «»*rr*i*tc^ 's >pr^?»i;5tr¥ ¥¥ 

iwrv (open hearth) | iflwn ¥7? ?rT¥ | 




csmri 
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at gift i 60 o®o •sftES’it^ srfaf^ ftJpf wtm wnivif' 

c^ti:^ iFH g«f}r® 'srft’Tti-t^NI ^’rti ttC¥ i 

nif*! 5^ f^r® ?t^1 TPt ®1t1 Tf’ll ®t’f ri?^lt^r<P9 ( heat regenerator ) 

at '5rft®« tcfe^ 51^'nr'f »tm 5t»iTtiii f^f® *nTr»tfl ®tn 

t*! I ®J't JlWtCf? 5tl5 ft^ •'TtHF tf® 

®J^S5 Lvtfvi 



fit'rMtc® f®®’i fsi-sf® nitif Ptmcsfi a^^ 'sr^r^tS %®^ 

ftRl 'srt>f® tit^ ^ I 

fiif»rar^ ®t*r ’ll ftr^i’iri ’«rft[»i?i 

tt ’^Ti ’il^® \ tfi '«rrtr>i®«r^ *i'ftf*r^ i f^® ’rf’f ’f>i¥’ih:»i^ •tf’iirfi c^i^ft 
^r’f Bc^itsittfe ^ srrr^frJi’ittfe ^tr® p ’ll ant’rrJif’Rtsf sntfsi^ 

CV'«?l If’f I 

aT’§ ’Ftc4>i ?tr5 JisT*rr!i ’ll f^n -art^i^isT -er^isr fT< ^^c-s smi ^’i i 
at >1(3' 'srn^sr ’ll Wtfl ( scrap iron) « 

( haematite ) ft^ai® ^>1 \ 1B00“0 ®t’tt«’F f’lJffsi® C^llTfi >IC3 ftfai® Ttt’T 

f^sii^tt^ (Fe.o,) arrit® t’l snW>fNr, t®rfr^'« ’rt^ir 

«irf3r® ift^i ^ i at irt^^n'i ’Br*f>!tf<i® nf®® >ic3 

f’l’lf?® *ff5|Jftf1 "nTtc^® C®Tt1-^T«rNt3.^m faiatl fsifar® -®fi|’I 1 t"»rt® 

t®Ct 3rin ^ I a®*f ’i^r®:® t"nt® ^®Ct ■®r^:® 8 iftt® lo ’i'ti w ®tin a’r^ 

sfinf t-ntr®? «i^?i '®?ii t^i • ^®’ft^ > 11:3 *iiar t-nf® awn 

mtn «ttr® ^fti’rt at *(®f®r® I sfTi3?i tnf® ^®’?t >r»^ » 

* 

'sr^t^ irt^ «fnt^:® >iira « f®® t**ftt®^ at® ta ^afS!®a 1 

fataata ’t^f®!:® ®ija ® an ara *fc(? f®® t’*ffc®a am ta faf S1 

111—22 
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3. (Electric Steel) 

(Electric furnace) I ^f*t ^1%?1 

t*»lTc^?i fsRf^^ ^^1 ^tt^f I ■ 

i\%^ '5T’i>rr^«i ^<it'« i 

’t’lif^r® 'snprf^^ (FcaOs) 

*1^fC?r tMTll) ( slag ) 

'« c^t^ ( lime and coke ) ^?r1 ^ | 

^•«tt^ f^?ffs!^ ^T^1 C^t^l 

'Sf^f-fS <«ltC^ ^T5l ^-Rl »ft'®^ ?R 

4 

fsffasTT TfT^i^pR (CaS) w:^ Ww i 

^C15 ^t^j1 «j^tc^^ «(C?lT^si 

^1 ^yl •il^’f I’^T« ^ (occluded) ^rn^ifii:^ 

( alloy steel) I ^55 ^ ^fil’al 

'ii^’f ^^9rr*vC»t I 

4. ( Crucible Steel ) 

c’lfetc^iRR w 

^C*(T ^ I (STS, 5Ft^'9f '8 

f^fa^ ^*Ttf^ ^r^Ji f^f^ I 

( Use of Alloy Steel ) 

cm ( alloy steel ) 

C4fn I ^■nfC'5?! f^C^9T 

captf^^H 't^ft =T?11 I 

(i) ^RTt^rt^ s 10—15 % 
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I am, bsft m 4 ^*s 

^fini1 C^«l '6 ’ltf%*f-^® 

^ I 

(ii) 5% <?ftr’?f I 

ws ^’ii i 

(in) CaF(ft?lt*T ^tif 15% capTfsi^t^ 

I tCl ?ItJTflfl5l’f tfJt*^. 5ftk-5lTl5 

^?ii I captf^^rr^f (14 %), (07 % X 

( 0*3% ) V<itv ^l4] ( Stainless 

steel) ^5!l ^ I t?tC^ TO I 

WlT^. ‘5tm-l^Jt‘& ^TJTf^ I 

(v) c^ai-^?c^5i ; ^'<iin t*^rc-^ 2—6 % c3r*tfsi^iT^i ^ 

10—20 % I t~«if5 v!i^ a 

(vi) : 'iiisn t"nT^ C9!T?T^ ^csr k‘r=^;T. 

>lPiqC'5m^{ ?11 I in I ^1 

^tkii t^i 1 

^^^ ^^UT( I 

( Composition and tempering of Steel ) 

«2rff5 ^t«(j (i) nf^sii*! 

(ii) TOWtC^^ ( tempering ) I ^t^CSR^ 

^ ^tC® It»! TO ’ll?! I 

5l^?l ( soft steel ) ?Ft4w 0*08 -0 18 %, 5|Wf^ 

^^\VS 1 medium hard) ^ifsTO 0*65— 

0*85% ^£i^\ (hard steel) ^fkm 1—1*2 % I 
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( Tempering of Steel ) J ^Tf^T- 

^fst *rc^, ^1 csm ^1 

^"xtr^ ^Tv ^r?[ I 

5^5Tl (quenched ^1 

hardened steel ) l |**»rr'®r^ fsi? (200'’C - 

aso'C) ¥f^c5T ^’nrciJ^ >15 

I 

srM ^ c^c^T ap5 ittM ^?it5 ^cs 

^ ( 200 °C 350^0) ^ 

«r«it#rc5¥f ^ 35?r ^~»rrc^?r ^t«i«rf«T (tempering of steel) l 

sfcTit^c^ ’®i5fr'«.*, 

( tempering ) < 4 ^*^ 

I ^s[| ? 

♦ItsJWtOTI 

230°C ; 

255°C : * if^, #Tf 5 

288°C : ; ^f^<l f$j*^, 

300“C z f-ef.^ 

c«J^?r c^t5t?r ^»[5n 


Hi 

1 . 

2 . 

3. 

Tl ^^^^1 

4. 4fllS3I 

5. f% 

6. *IT^fr5( 


1 5—5% 
1200“C 

*tT^ 5q5^1 

^11 

c^f'em 

5^1 ! 


*25—1 5 % 015—0*25 '} 


1200-1400'C 


ISOO^C 


>6 >e 

vfTc^^ <aLc^ ,‘pn^>e^r^ 

’IT^ , 

I 

'« 

^Ti? cw«ll1 I 


'HWT^ 
msf cw€Ki 
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•rt 




7 c«rr^ 

c^FEi siT^frcjn 

CTO1 ^NTC^ll 

c^t'Ei ^r^ttcRi 

CW«TI 

S|1 1 

1 

^n sri 1 

8. 

1 

'l^f\ 


"Stf^ 


'^U ^ 1 

1 

m\ m 5^1 1 

9. 



'e 

• 





'e 


m^r?i®t '^u, 


^tc®r« 

^t'S'tflil 

^T’S^C’g?! 

1 



f*U9[ 

1 

1 

'il55*x 

^1^5^ 1 


. <=1^1 
( Rusting of Iron ) 

^51 (Rust) s ^51 ^ c^it^t^ ^1^51 

^VS I t? ^ «it^ 

I m ): 

TTf^F|->'(2Fe20s, 3H20+^^ FeCOg) 

■srf^IBl 3T"<^<?jicn 

’frc^=f I ^f^Tsi mu C5it?t^ m 's 

i^tf^CSl ^f^5l *tC^ ^1 I ®t^- 

^*11 CSFHtt^ TO i2fc^t^3r I ^'5?it*s ^511 v% ^^t?l 

TO~(0 (ii) (iii) (COf) 

^ CIFt^jt^ (cr) isitHif (Src’rtwi? i ^^'U'e 
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^t^Fi *^51 «{c=r^n?:M i c^it^ 5rc«a *rl^ fiifai^ 
vii^N wter «jtf^ «g5rc^?r ^rt^sr nvs i 

*lf^5t?r ( Electro-chemical process 

of rusting ) ! ^f^Fl ( rust ) 5t1^^ - 

( Electro-chemical process ) i 
’fjg ( short circuit) f5??11 i 

'STvcn ^«fl Ti ^Ti 

vfli|i®f 'siTtRt^ ^1 

'^1 CSlC’tfc^ I 

^*fCil '®It^< ( moisture film ) 

(COg + HaO) 

’FH I 

i^trn '8ft?[‘<'«^-«ft^Ji (Fe++) ?it5^ 1 m) • 

Fc-2e^Fc++ 

??[ I ^TTCTO 

tt5!?F^5i gy'l 5p%l (OH”') 9t^?i I ^J«i) s 

0*2 + 2 H 2 O 4" 4e->'40H“ 

«lt?W (Fe'^+) ^t€l<^H1?[ f*!^n 

^Ttc^ffc^ «ftfw i.Ts^Tl^ ’^T^l ^lill 

(Fc^*'*') ??[ I fvfC^ 

(OH') ^snrfcsifc^^ 1 w^«r 

1 ^«{1: 

Fe+‘^+20H^Fe(0H)a ^ , Fe++++30H Fe(OH )3 i 

Fc(OH) 2 + COa -FeCOs + HaO 
FeC 03 +Fe( 0 H)s-^FeC 03 , Fc(OH)a ( ) 



^ (?\1^ 343 


«}C^ ^ '^f^ls^ ^ I 



( Prevention of rusting ) : 

C51t^1 ^’sfl ^f5, (i) ( pigment ) C^It^t^ 

fwfl ^t^'Q a^^ ^f^V, (ii) fTJJf ^1 

^tai c^un ^’tc^ '2tc«i^ ^?ii ^'<1, c^'m ^1 ^f-'-^ii 

(ill) Hs «tc9in 

(, coating of paints, varnishes, coal tai, asphalt ) W1, (iv) 

5}l«fT C51T^tC=^ '^n ’IT'^511 

SfCST’t CWf^il (v) ^91 *1T^ fif?1 

CSlf5*v ^r<l| 'iJTv (vi) ^>1T^ f^Jtfw *}t^4 

(vii) C^lT^rr^ 

g*f « mcT<a «(T^ 

’tf?l«r^ (vm) ’ftC'® 

c^t Fin « cum ( roll) I 

( Pure Iron ) ; ’«l^»rft^C’f lOOO^C 

^91 ^«R1 CiFT^Tt^ 

iFeCla) ^^*1 '-^91 I 

FeaOa + 3 H 2 =2Fe+3HsO 
FcCl3;?iFc++"4-3Cl- 

Fe++++3e->Fe , 3Cr-e 3C1 [301+301=201* ] 
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C2?Tt^t=§^ sfsq 

^ (Physical properties); (i) C^It^ C^f%^ >ITJf1 I 
(u) ^ ( fibrous ) I 

(ill) I (iv) 7*85, ^r«Tt^^rv 1533°C 

^’T'n 3000°C. 

( Chemical properties ): (i) felfl 

( Action of air )—I 
c^rr^t^ 's(f^5i { rust) I c5iT^ 

(FesO^) I : 3FC+2O2 ^FesO^ 

(11) (Action of water) ; ^It^t C®!T?T?[ 

liJTv. ^ 'Q 

^T^C’§tc^5( I : 

3FC + 4H2O Fe804 + 4H2 

(ill) 'eutf*ic'5?l (Action of acid) : « 

( dll. HCl « H 2 SO 4 ) C^t^U 

Fc+2HCl-FeCl2 + H2 , Fe+H2SO4-FeS04-FH2 
CSiT^t^ ^nC^T C^U f^lfaF^ll I 

(iv) filf^ ^ C^rt^ (Passive iron): ^1 

'^^ C^T?1 I C5lT?t^( 

51^ ^1 ( dil. HCl ^1 H 2 SO 4 ) 

f^faRi ^ I mn C5!t^l (CuSO*) 

I ^t^*l, 5^TtS^ '=lltf^t^5 

’SI^JIlIvS (FesOg) ^Tn ’If^l ’(ff<l 

«rr^?i'f5cn 1 ^Tm cerr^i 

fwi@T '5rvr?{i l^■\^v§'tc^^ 

»lT5lfip^Pi^ CTO TO1 

C«lt?1 'SltTO ’if^^ QC^ I CSPt?Itt^ TONI'S (cr) 

q:5 1 



^1 carr^ 
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(v) ( Action of alkali ) : C^lT^ 

f^f^1 =111 

(vi) 'StRs^^il (Copper displacement*: 

l c^t ^1 ?p^t5 

2 AgN 03 + Fe = Fe(N 0 s )2 + Ag 4' 
^«( 1 : Fc4-CuS04 = Cu 4 . +FeSO^ 

Fe+Pb(N03 )a = Pb | + FcCNOsla 

(vii) fe?rl ( Reaction with othei 

elements) : -e OFtf^W^ ^CSf 

'5rt9?l5( (FegC), (FeS) 

C3Pr?lt5^^ (FeCl3) ^'S^ I 

3Fe + C = Fe 3 C, Fe + S=FeS, 2 Fe+ 3 Cl 2 = 2 FeCl 3 

'Q I '^T?, C^tri, 

‘c^pf4^’ c^'t^r ^1 I 

1 . «rt?r?!*( ; (^) 300°c Hg ^ 1^1 

c^t*! (FeO) 9tki( f^fap^l; 

Fe 20 s+H 2 = 2 Fc 0 + H 20 

(^) ( Fernc-oxide—Fe^Oa ); 2 ftf^C^ 

^ t?>1 m I 

C^f?[^ « C^t^i ^T51t¥^ 

WH-\ I : 

2 FeS 04 = Fe 3 O 3 + SO 3 + SO 3 
2 Fe( 0 H) 3 ->Fe 203 d-SHaO 

'SJTlFfs^ ( roasting ) 

^?ii I : 

4FeS2+1102->2Fe203+8S02 t 

Fea 0 s + H 2 '= 2 Fe 0 +H 20 , FcO+Hg^ Fe + HaO 
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c«pf^^ 9i^«i I 

( Uses of Feme oxide ) S c^f^«F orf^ 

?»tiT I t5i ?pw 'Q f^f«i^’!3i ntf^*r 

( pigment ) I 

^5-1 5?[ I 

(^) ^1 CTOC5f1-C?pfi^ (FegC^) ^ (FeO, 

FegOa) ^sflTl ’ICSf ^ I J. 

4H.jO + 3Fe = Fe 304 + 41-12 

2 . '6lt?I^5J S a C^U >6 c^Ffil^ 

W ’*PTc^^ Fe^OH)2 Fe(OH)3 I 

FeCl 3 + 3NaOH = Fe(OH )3 | +3NaCl 

iFeClg) 'Q C3Ptf<Cil^ 

C^Fpr-F (FeCls) 

[2Fe + 3Cl2=-'2FeCl3] 

4. (?Rlt»l [ FeSO*, 7H^O ]: t?TC^ ^ 

( green vetnol ) ^*11 I ■«fJTf^® '9 

(FeS04) ’it^T I [Fe+H2S04 =FeS04 + H2] l 
e <* =5gr, ’5?f%f‘'rcs ^fcsi 

^ I ’TfSlfiF^f^^ 'arnf’TC^^ (TFf^^ (FegOs) 

[Fe2(S04)3] ^t?l I 

5. ^1^?R srfel^: C5F^t*i m?ir.iFfe -6 

C^5T>f [FetNOajgJ I 

[Fe(N 03 ) 3 ] 5tf^ ^ (tfR^ '«(^5rrt^ >9 (FcaO* 

+ HN08) f^femi I 

6. 'ciTOiT ^T^fcs^fe; (TF^T^ »rc9f 150°C 

emf^rr^ f^fsF^n C«r'^t^ (FeCOs) »l1^ ^ » 
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( Iron compounds from natural ore ) 

(i) C®rt^ fesTC^t^ (?P^^ C^\9r: 

FeCOs 

() 

->6HC1 -> 3HaO+2FeCl3 

FCgCOs-^- + 

-V 3HjSO* 3Hs0+Fes(S04)»+[6Na0HJ 
(^ftT^nt) -» 2FetOH).,+3Na,SO, 

FeSj ^ 6HNO3 -V 3Hs0+2Fe!N03l, 

( 11 ) C®lt^ *. 

-aHCl-^HaO + FeCla 
; +L2NaOH]->FelOH)3-f2NaCl 
FegO^-^Hg ()^FcO->|—BaiNOa) 2 ->FeiNO j)* + BaO 
^ ^ '—H2S04-^Ha04 FeS04 

-h[NaHC03]^FeC03 
( Test or Identification ; ( 1 ) 

C9lt^T^ fit'9^ 

ftc’fn f*r’iiii ^~sf} 

i 

( 11 ) [K^FelCN)^] 

^vc^^ m<mn ar^i {«2|if«f?it»f ^ 

*1C^ I mP\ ClFt^lttc^ [K3F2(CN)fil 

^ ^1 

till) AtlTr?l 

(NH4CNS) C^9f %rttC9I ^ ^ I 

OF?it>r m^z^ fir =(11 
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SttslfW'iWlW— 

Questions to be discussed 

1. What are the important ores of iron ? How would you 
extract cast non from its ore 7 Give a sketch of the blast 
furnace. 

2. Give an outline of simple reaction involved in the prepara¬ 
tion of cast iron in the blast furnace. What are the impurities 
found in cast iron ? What are uses of cast iron ? Discuss the 
functions of cake and lime stone. Give equations. 

[ H. S icotnp.) 1963 ] 

3. How IS wrought iron prepared 7 (H. S. 1962) State the 

chemical pnnciple only. What are the uses of wrought iron ’ 

4. What IB steel 7 How is steel prepared ? State the 
chemical principle involved. If phosphorus is present m the pig 
lien what type of furnace lining should be used 7 What are the 
uses of steel 

5. What IS t!ie cause of difleient pioperties of csk^t non, 
wrought non and steel 7 What do j'ou undeistand h> tempering 
of iron 7 

G. ’What IS rusting of iron 9 How can lusting he pi evented 
What 18 Feme oxide ’ How can you prepare it What aro 
its uses ? 

7. What are the leaction of—(ij air, (n) watoi, (in) nitric 
acid, (vi) cone H 2 SO 4 and (v) chlorine on non ’ 

8. Write short notes, on—( 1 ) magnetic iron, ( 11 ) louge, 
( 111 ; galvanization of iron, [H. S. 1961 (u mp), 1962] (iv) passivo 
iron, and (v) speigel, (vi) tempering of iron, (vn) Busting of 
iron (fl. 5. 1962). 

9 How would you pi-epaie malleable iron and steei from cast 
iron. State the chemical principle only. 

’0. Name the r.aw materials used in the blast furnace foi 
extraction of Pig iron. Give a brief description of the reactions 
and explain them with the help of simple reactions. 

[ H. S. Exam. 1960 ] 

11. Give a neat sketch of the blast furnace used in the 
extraction of iron, and describe how the process is carried out. 
Why is limestone added 7 Give equations for the reactions which 
talce t^aoein the blast furnace. [ E. S. Exam, 1961 ] 
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^ C9ir^ 

t 

12. Whttt is rust ? How is it formed ? How can you 

prevent it ? [ H. S. JSxam. 1964 1 

13. Describe briefly the preparation of steel. [E[. S. 1962] 

14. Describe preparation, properties and use of Ferric 

chloride. What happens when iron filings are added to copper 
sulphate solution ? [ H. S. (comp.) 1962 ] 

15. Give a comparative statement of the physical properties 
and compositions of cast iron, wrought iron and steel. State 
their uses. Describe how steel is prepared from cast iron. Name 
the elements besides iron and carbon present in steel. 

[ H. S. (comp) 1964 ] 



mfilfb a n 



I 25 c. c. cm^1 (NaOH) TO 

if<i I ^5?f& ei| ^Ic^rSFTf^^ '=TlTf*l^ (HCl) ^ ! 

«rfC^I '4#^ C’TT®! (NdOH) I9<IC«f ^-ii4 c^l^l 

i3^«i c^5T ( 5^*v"»rc-f 4^4 c^it^i (NaOH) 5i^«i 

4f5:41 r^fn 4f<}^i ^f< 

C^T^^I C^T^ «UT^^^5 ii^Jt 4tc^^ "f^ll ’*?T^ 5?^*) ^TfiSSl 

*tT« I C*ff4:^, f4|^«l C^tfl C¥T§1 4f-qsil ^nf*!® v£|4 

>l's;ni ’f't? (NdOH) iflST \;5 ?-i‘=3l l 

TO*i'»rf^ ^4 c<pT§i (HCi) c4f‘#’c«^ TO*f< 'IS «*!m f^in 

^1*;c4 i<4 CH^l ■^fC^.t®! <1 WaOH) 

TiTl'^tg 5T?C5Kifif<4 8 cm! SHT'-I 

^>*^1 i}sn : NaOH+HCl 

^NaCl + HaO , ^'14TC?9 ^r<T mt. 

mt,— 

(NaCIj (HaO); 314*1 « ^1314 UT4 f44W I?:4J4 

m’mc4 4S n C4is^ i ^4 c^tfei '«nif4® 

c^fiicsi TOI '«(rTf4® ^ ?4 I 1W4C44 4< 44 m®! I 

•«Trfrm®4 4?:3r nfn 44 ^t4 f^nrcm 4ti ^csr sf^c*! f^g^i 

94 1 4« 44 5il3i i 

*l»t»|ll fapfft ^ ftSc|.%CTr»tit ( NeutraUsation ) 8 «|Jtft® 

sai 5n wwi «« sn wni 



wffirsc^ «2r*tfif« ^ ^«n, wi?r«i's mm ^?rt« 

^ ira <2r«t3iiT i <sr«r»i5r 

'S^jlfes^ ^^C^K^CSRI (H) 5CT 
"ilPRfC^* ^ 'eiftrwii lO) ^ (OH) 

^a«l ^ 'sm I 

«r«mi? ftfeata ( ionic definition of neu¬ 
tralisation ) : ^H^ta (Ionic theory ^JtpTOSa 

?rt^c5tcari! ^tac9Ri (H^-) mm ^tcaa 
(OH ) *l?caw mmi (H 2 O) ^catf%5 (undissociated) 
^ «te8f«r^ <2f»mii fajiai aa i 
NaOH;=iNa+ + OH- 
+ -I- + 

HCl;± Cl- -r H+ 

11 U 

NaCl H 2 O () 

Na3C0<, + H 2 S 04 iN.i^ + CO; +JH+-I SOI 

KjgSOjt -*-figO-f COg 

NH 4 OH + HCI :^NHt + OH -hH-^ + C-^± NH^Cl + H^O 

^ ^irc^=5|5tfS^C'S3’f% 

( Acidimetry and Alkalimetry ) 

’SFTC??! at 36 l ^ “ife ( strength ) 

^rnsn ^1 *if%j '®r’«rTi 

>ltan WtRI ^JlTTf '»T®T^ TO1 ^l “ffe ^T| I 

3lC^ 15 c.c 5 % C*rr^1 10 c.c. ^mps 

^Tf9^tc:¥ I 5% C*!t^1 

3 M i 
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100 c c. ^tc^ 5 *2rrs( NaOH 

15 c.c. .X15 = I NaOH ; 

f^tai : 

NaOH+HCl« NaCl+HaO 
NaOH=( 23 + 16+n=.40, HC1«( l+35 5 ) = 36*5 
40 5IN NaOH 36‘5 HCl 

.’. -I .-I? X ^ = ’684 HCl 

40 4 

15 c.c NaOH 10 c.c. HCl 

10 c c. HCl '®0C5 *684 -sjt^ HCl 

.*. 100 cc •• • ll'^xlOOOTHCl 

= 6*84 m HCl 

ntc^Kif ^Tail ^ »ff%^=--6 84% 

«rc?f S[t!5l ^SST^ TO1 TI 

-rf^' ^[1511 

( Acidiraetor) I 

^%fw9 mvs “ffe sitat? ^ijtfjrs ^f?ii 'sissr^ irtats ’vts 
^1 c*T^ ^t®i »if%« 

(Alkalimetry) S 

W5 artuBi ^ »rf%5? ^t?i ^ '«ijt9i?ptfiT ^?rl 
^ctaitii ^itSrs «ijtf»i^®?i ^t3n ^ 

^ 511 Wlftf® ^ (Alkali- 

ipctry ) I 

( Vogel ) I f^l 

u»im=i »i‘>55r'e cjf^i ^ i 

«l»fflf«'8VtKtilR55 53^f5^'®955: ^fsif%’ifl 

(i) f^iii ^iiarfB «in^ m -to 



^utf^rm ^rramr 1^<if ?nr, (if) 'wPns « 'iftciii 
<ij?ii’1 ^t3f1 ^ 9|tc^ ^T^ (iii) TO1 %*r^ V 

'sn:^ Tfir i 

20 C.C. f^fk^ 10 «JttCT ^tl5l 

^ir«f?l 1 c.c. wtcif^ C^ *5 

cw'sin I 







Tl ^‘Ti ^1 ’Tf^tcaj 

'=f®T^ ^ 551 'sntfnc^^sj ijtaji "Sftsil ^Wwn : 

«i«rsr5, '=i«(55i siii^rrsR 

^?r ^Trf»rc^ 4^15 ®r3Tn3it9 53^*1 (solution of known 
strength ) I 

'« 

■2l«ft^ <n &Tt:t“rs? ’'1^1% (titration ) I 

5i*t^ fe^Ta c^tii 555 !:^ m'^ 

^^K^ '55T^t?l ^ ( Indication } \ 

1. ^t^c|»tsr ( Titration ) % C^-2^«rt^C« '« 

(sjairfirs ^51 ^ ^ r 'sriTf’i^ 

^tf«i^l 'iJTN ’ft? ^ c^t'tt^t^i a'tc’? 

^Tf^i'® '6 ^1 a 

f^TTl wi m\ I 

2. ^ ( Indicator ) S <?l-»lWt<f af^«tl 

5«ifrt ira f®ro<N^ ^ 1 c^ 

jR-nrf 'iiT> w 'e 

®fa! 'e wtraif «PTOi 

in—23 
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^1 i ^rjttTOR* 

9r<^v^ 311^, ^tc?^ ^sr vfiTv I' 

3. (2ti|t«i ^ af^*l ( Normal or standard sol. ): 

^1 '«f«it^ TO1 ^ ^ 

Mm Mm M *tf^ (strength) ^t5(1 ’JftsTI I 

^««rtiit« «wtf»r5, ^n ws <smt*\ ^ 

(S^*l I 5% NaOH 
I 10 % HCl « 15 % NagCOs 
I =I^IT5T, C^fn^l^JTST, C^tf^lJ^^lTsi 
I 

c^'t’t I <si^ir f?rt%?ft?r 

« ??(I 




I 

fsiCW**!^ 


^«f 

«inf^ i»^«i 

^«f 

’^1? mz,^ 

1 . tsilJUfJ! 


ellPl 

1 Sl'lPJ 

2 tsi'itTtsi ^i!9 

^jr2=?i 

slfpl ^1 @!f9ft« (pmk)! 

8 f5pir««nfs>ar 



BlfpitS (pink) 


c^i-RfiF?T^ '«rnf»it'^<f (COg) 

fei&?(T>T ^11 'fill wii 'src^s? 

^ I ^Itr^irfH^I (NHs) f^siT<(JTf^sT 

^ I 

C^TJ( C^CU sizMm ^tsfl ^nf»I^ « 

I «ntf*!fB^ ^Jtf^^, 

^jTfjf® l^nfw ^ yitc^fcjFff^’-f, 

'e (HCl, H8SO4, HNO3) f^JTfw 

-«[iTf>r® €tei «(jtf^®} (NH4OH) 

’FT^f, f^% <?!tf^Tsi 'e (NaOH 'e KOH) 
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vr?i I ^irfirB ^e ^o(?r faF?t?i 

: 

( Titration ) {Indicator ) 

(i) '« 

(ii) '®fTTf^^ '6 '^FT^ '®rc^2? (methyl orange) 

(iii) ^ ’>FT?r (phenolphthalein) 

(iv) '« ’*Pt? ^C5l JTl 

(1) (Mythyl orange) I 'afjtfJpg ar?TC«( 

I (^ 

js^c«i 5it5T) I •»ftc??f «tTO^nr 

5?r5i c^ 31^*1 '«rjtf^^ i 

-Sj-r^st-TO ( end point ) ^^Z^ 'Sf^H I 

^'<11 : NH 4 OH+HCI = NH^Cl+HaO 

NH^Cl + HaO ;?i NH 4 OH + HCI 

(2) ( Phcnolphthahen) S r.^J^n*JrJTf^5( 

3lt3ir» ( pink ) ^C< ^1^*1 5Pt3T C^ 3!^«t 

5tf^® ^T^l I 

CH3COOH+NaOH = CH3COONa + HaO 

CHaCOONatHaO = CHsCOOH + NaOH 

OTtfe^tai 2t*f5|C«l C^FilWTfi^si 

(Use of Phenolphthalien in Sodium carbonate neutra¬ 
lisation ) 0 

^f^csT 5jnT^5f c^i{*f*«rjTf%5f 

'^z<^ faRl f5(CH 

^ I ’t^TC^l C*lTf^TlT5l 

Na 2 C 03 + HCl = NaHCOa + NaCl 
c*rtf®?rt5i (NdHCOs) (Tpii^^fiiOT 

wtftit sra =1^1 »i?-*lc< c>itf®aw 

ftfaw ait^*t?i ’rf nt*! =<1 »il®il« «sn. f* 1 
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«fHf^^ C^fUS c^ '^H 

•ifiww c*rr%rm I 

c*rr%?t«f (fir»mw fii«tt^ 'toi«? 

^ft?ri «p^< ^fe<5 ^ I 

"11*1^ Ti\^'^ ci{^1 cm C^Sf’l^iinfeist 'si^-fiWst 

'siiffii^ ^tutcw, 

’T"^< ^ ^iW5 

I »i"^< 2f-*f5i5[ ^ 

’ffrcf m^'\^ i 

( Preparation o£ Standard Solution ) 

'Sljtf^^, ’Ft^ ^1 2t5fT«i 

«?ii ^ sr-m-^^iin^ 'sutf^®, "sn^ ^1 ®i55«i ^f?i?(t 

^5^*1 ^Um\ i •st^it't 15^*1 

m 'BiTtf^i®, ^n «^ <srt3i-^«i3t^c^?i ^*®1 

I ^.ifTC^iT ^SITIIC^^ mvm\ ^TC’tt ^<^5(1 ^ 

C^’f « 5tT5f-^5!jn^ : 

1. ^ '3ttai-^9fJt?^ ( Equivalent weight 

and gram equivalent weight oi an acid ) t 'St^ 'S^^iS*RI 

llWJ «ff«'eH«5;^t’tJ 

«lt«?ii «i3tfjii:'5? w ^^5i-»i?’«tjTc^ c*i^ wtf^c^?r 

^ ?E^ I sg® <511*1 1 <Slt*I (*!fii^ 1*00S 

«sitai) «lf®nit*l5ic^l^j 3?ttc5tc^5i ^t^?p aitsi «!jtf»i®c^ mm 

m Wffnc®3l <511*1-^1^^ I 
36'5 <srt31 HCl (1 + 35 5)-<ii 2ff5’?T^5ltTl^I 1 vilt*l 
98 iTf^ HaS04(2 + 32+-64)-^ mz^ «£jf^^T^=IC^W 

2 <sitsi 

.'. 49 irt^f HaS04-vfi '«(TC5 1 >siT^ wt^^zmm 

65 mm HNO 3 (l+l4+48)-ii 'Biti:^ <2if^Titniirnt’tr 

1 
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iftsr-^m^*36*5 m 

m'^ ^lfs?f = 49 

'Stt^-^517t^^ =63 «srf^ 

vftrattfesi 

^1 C^f5rfirt& ( basicity of acid ) i ^%t^r 


^tf^row arm 




HCI-i)^ ^ ^ = 36*5 5f|5i 

HNO^-vH? stT^ ^^TTnT= ^ft^f 

HaSO^-'il^ =2+32 + 64 ^ 

M 


2 ^tW5 ( Equivalent weight 

and gram-equivalent weight of a base ) l 


?r'® ^1 «lTt5l^t% 

I ^^Tte, 1 atm <Hfli5it«i 

(fim a^»^fi^•'5 ^lat w ^ 

<5tm-'f9ijt?^ i 

S W44 «t-ril51 f3P?lt?( ^Ttc^TCW^l (H) 
cOH) *Tr5f I [HaO?tH+ + OH"] 

^<mu >rv^ii '^w 'srt^ 
'Q’s^ l^<^f ^^1 I 


^\zm dtim-'f^jt?^= 


irrtcgrtJffiie! aj^c^^r 


* ytCT^ arm wi 

* «t3tf»i«aitf35^1 art 
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(£f>T5rJT fer? «r3^f»fC5f;f 

^tf6 H-’(?RTlif 1 *. MgO+2HCl«- 

MgCla + HaO, ’5Ft?C^^ <2ff%f5 

ferr? ws 'srjtf^^'5rtrf'$i w^a 

^ I c*lt^tr® (NaOH) OH-’SflC^^ »I*v^1 1 , 

NaOH-vn^ ^rrsf-^jt* ^ =40 5rt^f i ^&tch 

(KOH) OH-^9|C^?i >(*s^t1 1, KOH-^^ >sttsi-^9i7l^^ 

= ^~|^^-=56 -srr^l I ^Tt9lfj!?t3I OH-'^5 ic^^ 

»rs«fJl 2 , Ca(OH)3-s£i^ = = I 


CaO-vfl^ ^ Q +1 ^ = 8 , 

122+48 = 26*66 


FegOj-ij^ 


3. 'S ( Equivalent wt and 

gram equivalent wt. of a salt i % ^ a Wf**! ®HC*I 

«rrf cn^ '^^- 

’TWtc^ 9Rc«f« 3??r I -snsi 

»if53lt«l ( 5t^C^tC^C51?f ^m\ 

^Pb ^ si^c«t?r ditsr-^efjt^^F ^sn t ?y 

* ^ '<r^4 C^T^J^I 

c^t,^ TO ^m<r= =’^aR-rwr=(^_«»5 . 


«rr5-n^^rr^? >rv^l x cm^rr^ 

C»rtfW 5 l (NagCOg) 

_23 x 2+124-16 x 3 106 „ 

-2x1- 2-“®^^ 

'flt*rf»rat^ Tt<CMl%il (CaCO,) art ^aiTR^ 

- DTF- 2- =50 art 
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(AgNO^) v5frr*r-^jtt^ 

^108+14 + 16x3 
--170 

’TtsiC^R^? ^CuSO^, SHgO) 

_63-5+32 + 16x4-i-5x18 249*5 
- n^2 -2-^24 75 aw 

(MgO) 

•" 

«ijtf5r5, 's TO«fir 


'STTffJTS (Acid) 




Hci 

36 5 

. 1 

36 5 

HNOs 

63 

1 

63 


C 8 

2 

49 

H,P 04 

98 

3 

32 67 

4¥t<| ^ 

'ar-f*lf'<<|f 'SBpa 

■Bnif»i®5irnr5l 

•sfm 

( Alkali or base ) 

1 

! 

1 



C^Tt^l—NaOH 

40 

1 

40 

^^T>T—KOH 

56 

1 

56 


74 

2 

37 

Ca(OH), 

i 



^TtC^tfiflll—NH 3 

17 

1 

17 


35 

1 

35 

NH 4 OH 




MgO 

40 

2 

20 

5|^«| (Salt) 

'srr«lf5i?F '««5JT 

JtUfl OfTTfl^ral 


NagCOs 

106 

2 

53 

^rfaif^^T^f CaCOj 


2 

■■ 

C^PT^t^^-FeCla.eHgO 

270 5 

3 

HIBH 

AgNOg 

170 

1 

lil 

sTf^lC^^-CuSO*, 5HaO 

249*5 

2 

124*75 

f^lSTSt? C3Ff?t^—AgCl 

143*34 

1 

143*34 













/(Normal Solution ) 

1000 C.C. ^ 1000 ml ^^11 fil^ aif^«t ^#1 ^ 

3R«ic^ srtjtsf (!r?(«t ^ I 

'<5^‘l C9I^ (N) vij| 1%^ ^11 (N)H,S 04 , (N)NaOH 
—'S af^®l I 

! (c.c = ml) 

1000 c c. Tl ml (N) HgSO* '«(U'<F 49 m H 2 SO 4 

1000 c c. Tl ml (N) NagCOs 53 NaaCOa 

1000 C.C. Ti ml (N) CUSO 4 , SHgO • 12475 m CuSO^.SHgO 
1000 c c ^ ml (N) HCl :5^C«| «ittC5P 36 5 HCl 

1000 c c. Tl ml (N) NaOH 40 OT NaOH 

1000 C.C. ml (N) KOH . 56 KOH 

1000 C.C. ml (N) Ca(OH )2 . 37 OT Ca^OHls 

C^rt^ ^ (^«| ( Molar solution ): .STN 

mz^'^ NTst^ 

of'efi m I 

1000 cc. aRt«i (ii^ ,3rr«{-«rt«tfii^ 

Gf^ «iw 311 m-\ 

^ I 

H.SO^-il? 1000 c.c. CS H.SO^ ^TfT^ 98 

„ I. „ H.so* 5ttr^ 49 arm 

Hoi-^4 C5rt«^r^! ., ., „ hoi «rfc^ 86 6 an^ 

HOi-a? ^^:n's , „ „hgi ‘^tr^ 86*6 arm 

c^lsi «it«i-«rt«lf^ wii's 

Cirtvim 3R«I'« apic^fj utlil ^1 ( strengtli) 

3(1 ^rtan 3(1 

^1 ^c?i m«rnt«r^ to*ri «i3fK*r, 
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Z9^«f?r *|f^5?[ c»f«?i «r!?^n«lr?r: ^ 





1 

Ji<rf9T 

(N) 


(Semi-normal) 

in 

W 

Ziq 


(Decinormal) 

©,rm 

tV -sitsi-^nv^ 

(Centi-normal) 

im)" “N 

rk 

1 

1 

(Twice normal) 

2(N) 

1 


3000 c.c. (ml) (N) HCl 36 5 si\^ HCl 


1000 cc.(^ 

^)HC. - 

aw HCl 

1000 c c 

o)«“ • 

••• Yif-sn^iHci 

1000 C.C. X (N) HCl 

Xx 365«5I HCi 

100 C.C. (N) HCl •• 

•■ ari HCl 

.*. lOOcc. (N)HCls 

1000 (^) HCl 

. lc.c.(N)HCl= 

ilOc.c, (fjHCl 


slOx tV c.c. (N) HCl 
10 c.c. X (N) HCls(lOxX) C.C. (N) HCl 
’SJUt^tC^ C3l^1 ^,— 

' V C.C. Tl ml X (N) aR*l S(V x X) c.c ^1 ml (N) a?5^«l 
V C.C. X (N) aW 

«nw, V C.C. * (N) ai^*i V.X.E. art*!/^^ «l1« 
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Et^«<5§r "STt^Sl ( Change of Strength ) 

;s^*l ^51 I 

C’T 3it^(r-i|«l ^31 '2fC?lTWi( I 

1 »r5t?^^ sitartc^ «il3rftr 

' Percentage strength to normal solution ) : 

10% NaOH-^5'T*l 15^*1 ? 10%NaOH 

100 c.c. 10 >3rr5j NaOH ’«{<K 1000 c.c. 10 X 10 = 100 

NaOH, sj^ntsi ^^Z^ 1000 cc ^TC^.40 OT 

KaOH . 1000 c c ^^Z‘\ 100 Ht^ NaOH 

= (N) NaOH = 2 5 (N) NaOH 

10?^ NaOH = 2 5 (N) NaOH W<*l 

6% NaOH ^^*1 = 40 (N) NaOH Jg^*l 

5 % H 5 SO 4 ^^1 = ^ (N) HjSO* 

4?; J4C1 a^‘t=,^f^(N)HCla^1 
36 5 

2. as^c«fa sitatc^ 

'STOl ( Normality to gram per litre )! 

<211% aft^ sitiil X aft3i'^«TTt?^ 

[ Gram per litre = Normality X Gram equivalent ] 

2ff$ 1000 c c. igsTt*!: 

(2N) HCl=(2 X 36-5) m HCl 
(3N) HaS04 = (3x49) HgSO^ 

(4N) NaaCO«={4x53) «irf^ NagCO^ 

78 NaOH 'sf^f 1000 c.c. NaOH «fTCW 

^ NaOH 

200 c.c. 1*5 (N) NaaCOs NagCOa ^tcig 

/rs X 53 X 200\ VT nrt 







36 ^ 


8. ftifet? aftsf ft^rtOT 'swc^ srfjt^r ^rtarrti 

(Grams per litre to normality ) g 
^TvWfS'^tft, 5r^Tt9r 

(3rt«i 

[ Normality = 

*■ Gram EquivalentJ 

1000 c c. NaOH 8 NaOH = 4 (N1 NaOH 

40 

1000 c.c HCl 36-5 ^5^T>^ HCl 
= ||!5(N1 Ha = (N)HCl 

1000 c c H2SO4 ism 98 m H2SO4 
98 

= (N) H,S04 = 2 (N) HaSO^ 


( Four Principles ) 

U) ^ ? 1 c c ^1 ml. (N) J3^«! = 10 c c ^1 

=2cc(N)a,, = i00c.c(^^)3R« 

(ii) ^ ? 5f31 aitiSt?! ( strength ) '8 

aR«|5f3r 

( volume 

I *^3f'6 ( Law of equivalent 

proportion ) ^*11 I : 

NaOH, HCl '6 H8SO4 —^srt’TT-^sqi*'^ ^<«rr3?rs{ 40, 
36*5 W 49 40 muf NaOH 36 5 m HCl 

^^41 49 5frsf H2SO4 , NaOH+HCl^NaCl+HgO 

40 86 5 68 S 

40 36 5 NaOH *11^* HCl 1 

af^C®r^J ^Txari ; 

1000 c c (N) NaOH W*l 40 NaOH 
loco c c. (N) HCl ism 36 5 >5fm HCl 
1000 C.C (N) HsS04 isim «rrnp 19 m H8SO4 
1000 c.c. (N) NaOH «r»tfw 1000 c c. (N) HgSO* 

1000 c,c. (N) HCl 
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1 cx. (N) NaOH 1 cx. (N) HjSO; 

mm 1 cx. (N) HCl 

1 c.c. (N) 1 c.c. (N) 

(iii) ^ S <2(f^fB : 

yta r) (S^) (Vg) 

^1 (Sa) 'cijtfirc®? {VO 

«rtai (sox«rr?i^5f (Vi) 
srtin iSa) X WtWSS{ (Va) 

[ Strength of the Acid X Vol. of the Acid 
= Strength of the Alkali X Vol of the Alkali ] 

(iv) 3j® s Ti m\um 

Sltart? Sltat^ ( Reduction to 

Normal Strength ): 

(W) 15 cx. ^1 ml (N) 'siTTf’l^sS c c. m ml. 

■srtarr^ :g^‘i i 

m ^ 

'»r< "sfre^^ mail (strength ) C5c^i c^f% i 

«isrt^ sjtait? iFTii:^ "saF (15 - 5 ) c.c. 

10 c.c. '5ff5 5 c.c. I 

{^) 100 c c. 2 5 (N) !g?T«i= 100x2 5 c.c. (N) \ 

= 250 c.c. (N) 

vat =l^JT®T 3^c«l (250-100) c.c. 

150 c.c «8T «}f^ 100 c.c. I 

(»l) 20 c.c. -25 {^) c c. (N) BJ(<1 

= ’5 c.c. (N) 

= (•5x10) c.c. m ^^*1 = 5 c.c. m W 

wz^ *25 (^J ^ v£rf% 5 c.c. 

(20-5) ^«fr«v 15 c.c. m fspttt^^ I 
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S 10 c.c. *5 (N) HCl, 25 c.c. 1 (N) HNO 3 and 
75 c.c. ‘2 (N) H 8 SO 4 are mixed together. What is the- 
normality of the mixed acid ? 

10 C.C. -5 (N) HCl = 10 X i =5 c.c. iN) HCl 
25 c.c. -1 (N) HNOa =25 Xt»o = 2 5 c.c. (N) HNO 3 
75 C.C. *2 (N) H 2 SO 4 =75xi -15 cc. (N) H,S 04 

(N) 'srTTf’l^ 

— 110 c.c. — 22‘5c.c. 

^ ^tar) = a; (N) 

110xx(N)s22-5(N) 

•’• * ii-jflN) = -2045(N) 

( Preparation of Normal Solution ) 

1 . srtlt^r (decmormal) (|^) C^ltfeut^R 

(Na^COa) OR*! ( Preparation of decmormal solution 

of Sodium carbonate ): 

^ 5*3 iSJR NagCOs I 

S ^1 '«C=H^n ( Weighing 

bottle ) 5*3 m 

(NaaCOs) I 5’3 «5rr^( c^Tmn 

1000 c c. JFTC^ FR 1 3FTC^^ 

3Ftm 1000 cc. ^1 ^ ^ JP'RfiJ- 
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I 




1000 c.c. ^WCai 250 c.c. WH ??( C»Itf%^t^ 
(NaaCOg) filtTOiC ^^5 3/4=1*325 vSTT^r 100 c.c. 

3fT^ NajCOs ^tC’T 5*3/10 = *53 4rm I 

( Factor ) ^ f«l^ 

•(f^^Tc*) l^srrwr® 

's I «-'eaia( snnt«?5! 

C5c^ f^i ^1 ^ I 

^1 '®«l^ (Factor) t <2^1*1 t«^«t ^5#t 

^9tii wsi c^ s'ww m^j <5J5«i ^ orfc^^ 


^«rtSOt^tt![ vsara? ( theoretical weight ) mtM 

C^ aFi<’*fJ1 m 5S^C«i?r ^ '®«l^ 

^ 5111 c^tii 2mt«i aRc«i 

2ic^t^4lir >s^5iii ^1 ¥it^^tir I m : 

ii) ’sotf’Tc^fl :5^«i 49 

«riTr»!V5 1 53 sfm 'SfiTf^^ 5i?«i ^<15^, ^T?l 5rw 

=5« = r0204 


W3«T5^1?I 49 

■ 5 «^Tv ^1311= 1 0204 (N) H 2 SO 4 


( 11 ) NaaCOj ^4*1 ^31 R&T3 <sjf% 53 4fT^ 

O^Tr^TT^I «fC^t5iT I T^% 5f 5*6 vSTTH, ^t5l 

5tc«! ^n5^T3=-5?."^-^-^- 


. «5Ji 5 3 


= ^4 = 1-0566 


J94m t?T 351 = 10566 ^j^^NagCOa 

(iii) 5-3 4rc^3 NaaCOs >e^q[ ^315*3552 

<sjm >il^’ f?1 1000 c.c ^C5T 4fa<[1 541 5^*1 I 

454 wa; Xtili ^5 1^1 ^ 4 , t?T 4 C 5 C 4 f 5 ^ C 4 f-f I TOl 

'5^ C4f5 541 m J 





p 
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5*3 «sit^ NajCOj 1000 c.c. 

* * ^ ‘ - • • 5 -i\io; ‘ • 

5-3552 . . . ^?yQ 

5*3552 NagCOs 1000 c.c, «ft5f 

roi ( 1 ^) NagCOa ^ 

1*01 ^ ^1 
1 c c. 101 |y^ i?^«| = I'Ol c.c 
.*. 1000 C C. 1 01 i^^ej s 1^010 c c-(|^| 

1 01 (^1 2 ?^cet W 1000 c.c 

l'Ol(^) NagCOj (1010-1000) = 10 c c. 

I 


2, ^Jlf*TC'5?[ ( decinormal ) 

( Preparation of decinormal solution of 
sulphuric acid ): 

IH 2 SO 4 ) iI,^(-^ 5 I]T*^ = 49 I 

(l0)^*SO4 m 4-9 UT^( '«lJTf*?'® 

<siz^m I 4-9 <sin '^Sfsf j}^!^ ^■i \ 

^T^«i -iit Um ’it'691 ^T?t s(i I 41^*1 

(H 2 SO 4 ) 95%^^C^98% 

I 'arrrf^rc^^ ■®tf^iii t^\ 

I WjTf»JCM cs^msf?} ?nc^ C®1^1 ’*(TC^ I 
'SOTf’!^ 97% I 

97 m 100 m ^ma«i ^oTf^c^ 

4*9. 4-9 = 5-051 W « 0 Tf^C« 

^rrst’ai x ^4^^, [ M=v x d ] 
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^5r^»r85 (c^t^r»nj »ittf ) 

_,+, ,T M 5051 „.-3 

V » ^.g-^ -2 73 c. c. 

«r<fr««, 273 c c. «nT^'® 4*9 

273 c c. ^1 

^T’TI ^ I ^f%l 1000 C.C. JPTT^ I?tf«!5l 

1000 c.c 3 fN5 *i< ^f5?(1 C^ ^ 

H2S04-*ii? (^qI ^^*1 (approximate) , 

(accurate) 3P(«I if? l ^t^*! 

^1 'smf^ 1 

^1 =rf^$^ '=ntf^re^« 

>iT3in ^<11 m I 

^rtai : ®T^ ^tarr^ cmf%^iT5f ¥t^cjic^3 

«otf^^ ■sj'nf^-^ ^f<^l «ntf»Tc^^ TO1 

^5 I 

^9^*1 'l^f\ -sitam ^*tn 

NaaCOg (^) 

«rjTf>i^ ^1 '«{Jir3=[C^5^ ^ft3i1 

^Uz-i ??? I 

10 c.c. NagCOg s9 5 c.c. HaS04 
.*. 1000 c. c l^jNasCOgsgSOc. c. H3SO4 

ffl 1000 c. c. (^) NaaCOg 5*3 m NagCOs 

53 srrs! NajjCOg -^l-rsiw^ 4 9 >Stm H2SO4. 

950 c. c. ^TTf^rc^^i 5(cia 'srrcf 4-9 m 

H2SO4 I ^cni (1000 - 950) so ex.^s^ 

(^)HaS04:9^‘!»lfe^ HsSOa mm 

9ff^«|^ 1 
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HCI ^1 /^) HNO, SRI l^f( 
^filSI >!©♦ Na,COs "icsf 4l*lfjl« =(1 St^tSfr 

^fiW sifesf HCI Tl (j[^) HNO, ^51 >IT?I I 

3* NaOH (PW [ Preparation of 

caustic soda solution ] : 


C»It^t^ (NaOH) ^m^ = 40 , 

4 C»im? I (NaOH) 

^v5lt^ C^t^1 '6^ ^?11 S11 I 

(Tl^g 4 ,>stm (NaOH) 

1000 c. c. sFtr? 

( 15 ) ‘ 


3r^«l <5^*1 

’’flZAif >Tf^^ ^■^m ^tail ^ I va^ 

(^) m HCI 5^1 j-^^HaSO* 

W t2f»tf^^ ^tan fil'f? 1 

nm CW^I C’fsT 25 c. c. NaOH 


s20 c.c. r055 l ^t^, 

^c?? X TO1=«aTf^c^ «it7t^srx 

. —«+--s 20xl'055/N\ .q 4 c/N\ 

• • -25' “(10)= (10) 

^T5F^tfj(^ 1^) NaOH 1000 c.c.t^ ^tcw 

3-38 m NaOH 

«lti«lt?t'« (Primary and Secondary 


standard solution ): '«|5i1^ t 1 *tf^ ^’*(1 

I C^ m Tt^1 ^158141 

111-24 
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^ c»i^ ^ v^'\ %t^l4 ^ 

«lt^tf*t^l ^ €t^tC?^ v^l^^ vq^i’f 

^^>11 ; ffift^tit ^Jt«i1^ ?i ^ 

>8 «rr^*rrft isf^*i ti ijjrj «iirf*i ar^^*! 

c^rcwtft ^1 »iwrv «rt»rtf^ '« c»ic^'«itft %r«t€ 
m*\ Ti *tart^ wt*i W i 

( Primary Standard ): 

^ ^ ^ 9R*l ^nrt^flr 

'8W5f ^t?n sjsrt«i m^\ ^?ri 

^stirrc^ ^ ^ ?ii «rrl*iti\ i *. 

t^lTf^ I 

5fT^^T^ ^J\Qlt V^-\ «Jirr*l J?^«l T1 ^’’fj 

iiHTf'f^ ^^*1 ^511 I 

»twf^ «lt5ltR^ ^1 ( Secondary 

Standard ) : Cm ^1 ^1 »R«1 ^1 

'sm «r«(t«i ^1 i%it ^i *»1 

^Wt*^ ^ m: 

'«ITTr»!^ I ^1 C'^C^'St^ 

’^TT^T^ ^r?1 C^ 'Sim im‘\ ??| ’IC^t**!' «I^t«l 

C^Tf’firr^ ^ftcaFfCTj^ 4iT^^r^ ^ttst^ *it^5(T^tcsi^ 

« c»ftf%^iT^ i '«f^f>Tc^»fir- 

Tmn ^f»iin 


^*f*n ( Calculation ) 

1 . How many c.c. of 36 (N) HjS 04 soln. is required tor 
the preparation of 60 c.c, of 6 (N) HaSO* soln. 

;r c.c. X 36 (N) H 2 SO 4 =60 c.c. x 6 (N) HaSO* 


xcc^^9h.^-^^):.l0cc 
36 (N) ^ ■ 


• I 
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10 c.c. 36 (N) HaS 04 60 c.c. 

60 C.C. 6(N)H2S04 JTSftsi I 
2 . What IS the normality of NagCOs soln. made by 
diluting 15 c.c. of 9 (N) NagCOs with 75 c.c. of water f 
15cc. 9(.N) NaCOs+75 c.c. «f9is90 c.c. 


NaaCOs I 

j X ^rr-Ki i =» ^t^rssTa x ^1* 

90 c.c. X (x) NaaCOa = 15 c.c. x 9(N) NaaCOa 

• _i 5x9(N) _^.g ,xT^ 

90 x (N) 

NaaCO. ^t^1 = l'5N 


3 How many c.c. of 9 (N) HaSO^ soln. will be required 
to neutralise completely 20 c c. 3’6 (N) NaOH soln. ? 

X c.c. H 2 SO 4 

.*. * c.c. 9 (N) HgSO 4 = 20 c.c. 3-6 (N) NaOH 

^11 Vi X Si = V* X Sa 


% = 


>:x9(N) = 20x3*6 (,N) 
20x3*6 


f Kj a 

- = 8 c.c. 


4. What IS the normality of a HaSO^, 18’6 c.c. of which 
will neutralise 30 c.c. of 1’55 (N) KOH ? 

«t»rs HaS 04 ^rt3l1 a;. 

.*. 18*6 c.c, {x) HaS 04 s 30 c c. 1*55 (N) KOH 

•Sjaf ViXSi = VaXSa 

18*6 c.c. X jc s30 c.c. X 1‘55 (N) 


JC — 


30x155 

i 8*6 


= 2*5 (N) 


5. Calculate the volume of decmormal sulphuric acid 
required to neutralise 500 c.c. of a solution containing 
2*5 gms of caustic soda per litre. Given the at. wt. of Na = 23. 

[H,S 2960] 
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NaOH-^^ ^nTS[-^nt^-40 ^ 

/. NaOH ^ (N)«*0625 (N) 


•0625X10 


Q- 


VjSj “ VgSg 


Vi 


«Y*A« 

Si 


500 X-0625x10 


/N\ 

\ 10 / 


= 312*5 c.c. 


(S) 


N 

6. 25 ml of 1*12 sodium hydroxide require 24*0 ml of 

a solution of sulphuric acid for complete neutralisation. 
Calculate the normality of the acid m terms of normality and 
grams per litre, [H. S. 1962) 

VlSiSVgSg 

25 X112 (^)=24 X X [x = 

, 49 

«lf^ 'eif^=116x ^^=5 68 i 

7. 30 ml of solution of sulphuric acid neutralise 25 ml 
of a solution of sodium carbonate containing 6*0 gm of the 
anhydrous substance per litre. Calculate the strength of 
the acid in terms of normality and grams per litre. 

[ At wts. Na=23. C -12, S*32,1 ml=l c.c. ] 

[H. S. Comp. 2962} 


2x23+12+16x3 

2 


53 


NagCOa-fl^ (N) 

DO 

30 X * (N) B 25 X |i’(N) B '094 (N) 

*094 (N) m <sjt^ '6^51 

-'094x49= 4 606 5rns{ 
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8 . (a) 25 c.c. of a 0*08 (N) sodium hydroxide was mixed 
with 20 c c. of a 0*09 (N) sodium carbonate solution. What 
is the normality of the resulting alkali solution. 

[H. S. 1962} 

(b) 30 c.c. of this mixed alkali neutralise 50 c.c. of a 
sulphuric acid solution. Calculate strength of the acid in 
normality. 


(a) 25 C.C. 0*08 (N) NaOH=25x 0 08=2 0 c.c. (N) NaOH 
20 c.c. 0*09 (N) NaaC 03 = 20 x 0 09= 1*8 c c.(N) N agCO, 
^'ti}^^=s45 c.c. to ’vrm 

3*8 C.C. (N) 

45xx(N)s38(N) 

= = 0 0844 (N) 

40 

(b) 30 X *0844 (N) s 50 x x (N) 

° = 0*05064 (N) 

50 


9. A solution contains 0*4940 gms. caustic soda in 125 c c. 
What is the factor of the solution if the strength be 

expressed as (a) N Sol, (b) sol, , (Na = 23) 

[ H.S. ( Comp ) 1962 ] 

How many c.c. a ^ sol. of an acid will be the required 
to neutralise 25 c c. of the above sol. of caustic soda ? 


{a) 


NaOH-^^f ^9nt*^= 


23+16+1 

1 


40 


NaOH-2r^*t?r ^ai1 = 


•4940x1000 

125x40 

= 0988 (N) NaOH 
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(b) *0988 X10 ll^) «*988) NaOH 

X cc. X ^ s 25 c.c. X ’988|jJ) 

^^■^XC.C X2(^)s25 c.c.x-988 
.*. ;e=12*35 c.c.I 

10. 50 ml of (N) H 2 SO 4 are poured into 50 ml of 
NaOH. Is the resulting solution acid or alkaline ? 

[ H. S. 1963 3 

50 ml (^) NaOH=^ ml (N) NaOH=25 ml (N) NaOH 

25 C.C. (N) NaOHa25 ml (N) HjSO* ; 

(50-25)=-25 c.c. (N) H 2 SO 4 ; 

11. Calculate the amount in c.c. of 0‘1 (N) H 2 SO 4 
necessary to react completely with a soln. that contains 
0 125 gm of pure NagCOs. 

NajCOg irm ^5T]n^=“2^=53 

ICOO c.c. 0'125 <51^ NaaCOg ^t3n ^ 

0 00236 (N). 

53 

NagCOg 3r^«l, 1000 c.c. 0*00236 (N) NasCOg 

W9? 1 

.'. TO H 2 SO 4 X c.c. 'Sizm^ I 

.*. je C.C. 0*1 (N) H 9 SO 4 s 1000 cx. 0*00236 (N) NagCOg 

^ ViXSi^VjXSa 

.*. a; X 0*1 = 1000 x 0*00236 

'I'lPil, *= i5?^|??2i*=23-6 i 

23*6 c.c. iSim H 2 SO 4 3Itf^ I 
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12. It is found that 25*5 c.c. of H 2 SO 4 completely react 
with 1'96 gm. of pure NasC 05 . What is the normality of 
the acid soln. ? 

NagCOa = = 

1000 c.c. W*1 1*96 OT NaaCOs ^tapl 

(N)-0-037 (N) 

HaS 04 ->a^ ^ta!l x 

.*. 25-5 c c (x) H 2 SO 4 «1000 c c. 0-037 (N) NagCOs 

^ Vj X Si = Vg X Sa 

.*. 25-5 X ;r ^ 1000 X 0*037 (N) 

= -^-^= 1-45 (N) 

25-5 

'±fw^ H2S04-^^ ^T3I1 = 1 45 (N) 

13. How many c c of 20 2 per cent by wt. of HCl 
having sp, gr. 1-10 will neutralise 20 5 c.c. of 105(N) 

NaOH soln V 

HCl 1-10 1 c.c. 

1-10 m I 

.*. 1 c.c 20-2 % HCI-i) 

= ( I’lOx am=o -222 smt HCi 


.'. 1000 c c HCl-^ nim] ^19=222 ^ HCl 

1000 c c. 1 (N) HCl = 36 5 HCl 

^WvHCl =6-082 (N) 

^9, X, c.c. HCI I 


20-5 c.c. 1-05 (N) NaOH = ;r c c. 6 082 IN) HCl 

Vj xSi^VaXSg 

.*, 20-5 X r05iN)-x X 6 082 (N) 


20-5 cc.x 1*05 (N) 
6-e82"(N) 


== 3’53 c.c. 
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14. 25*5 C.C. of HCl ( sp. gr. 1*10 containing 20*2% by 
wt. HCl) neutralise 21*5 c.c. of a NaOH soln. What 
is the normality of the NaOH soln f 

13 <2fC^r^ HCl =• 6*082'(N) 

^51 ^?r, NaOH-vii^ ^rt3f1 X. 

25*5 c c. 6*082 (N) HCl s 21*5 c.c. {x) NaOH 
ViXSi=»V9xS, 

25*5x6*082 (N)=2r5xx 
• ,=25 5 x 6 ^ 2 JN )^,.2 

15. If 20 c.c of 0*45 (N) NaOH soln. arc added to 30 c.c. 
of 0 32 (N) HCl, IS the resulting solution basic or acidic ? 
What IS normality of (a) the basic or acidic final soln. 
(6) the salt formed by this neutralisation ? 

20cc. 0*45 (N) NaOH = 20x0*45 c,c. = 9 c.c. (N) NaOH 
30c.c. 0*32 (N) HCl = 30x0 32 c.c. = 9 6 c.c. (N) HCl 
9 c.c. (N) NaOHs9 c.c (N) HCl 
(N) HCl 9*6 c.c. , *5Tt HCl 'sfTCf 

=(9*6 - 9) c.c. = 0*6 c.c. 

(o) T^f^m = 20 c.c. + 30 c c. 

*50 c.c. 

vn^ 50 c c. 0*6 c.c. (N) HCl HCl. 

T^Z^ {x ) 

50 c.c. (x) HCl S 0*6 c.c. ( N ) HCl 
50 X ;c = 0 6 X (N J 

or (N)=0-012 (N) 

50 

/. ^ =0*012 (N) 
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{b) NaOH + HCl^NaCl + HaO 
^<t^9c.c. (N) NaOH 9 cc. (N) HCl 
9 c c. (N) NaCl i 

.'. 50 c.c. 9 c.c (N) NaCl NaCl 

NaCl (N) 

=0*18 (N) NaCl 

NaCl ^■Wi = 0‘18 (N) 

16. How many c.c. of 10% Na 2 C 03 soln. will neutralise 
1 litre of H 2 SO 4 soln. containing 4*9 gms. of acid f 

HaSO^'^rrf^c^^ <511^ 49 

vii^ 4*9 m ^--^= 1/10 mn HaS04 

^tcw I H 2 S 04 -.£i^ min 

1 H2SO4 1 NaaCQs I 

^tfs? 1 NaaCOg m?=5‘3 «sn^ I 

«rfJ?T? 10% Nag CO 3 iSf^C*! 

10 vsrt^ NagCOa 100 c.c. 

•'• 5’3 ••• .X 5’3 c.c. „ 

= 53 c.c. I 

10 % NagCOa-^^ 53 c.c. 

17. How much NagCOj will be required to neutralise 
50 c.c. (N) H 2 SO 4 ? 

50 c.c. (N'i H 2 SO 4 S 5 O c.c. (N) NagCOa 
1000 c c. (N) NagCO^ mz^ m'eil m 53 NaaCOa 

.*. 50 c c. (N) NagCOj •*• •'• . 2’65 NagCOs 

NaaCOg 2*65 m \ 
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18. 22*5 c. c. NaaCOs neutralise 20 c. c. HNOg. 

Determine the normality and gram per litre weight of 

hJaaC/O j. 

22*5 c. c. of NagCOg s20 c c (|^) HNOg 


NaaCOg ^ = 


20 c. c. 0 1 (N) HNOg 


NagCOg 


« 0*089 (N) 

62*5 


lOOO c. c. (N) NaaCOg-'i!^ WTI 53 NaaCOg 

.*, 1000 c. c. *089 (N).53 X *089 

= 4*72 5Jt^ NagCOg 

<2{5rs NagCOg v£i^ TO 1 0'089 (N) 'S 

’am:^ 4 72 ^Taf I 

18. 25 c c alkali are mixed with 8 c.c. 0*75 fN) soln, of an 
acid and for its complete neutralisation 15 c c. 0*8 (N) H 2 SO 4 
are added. What is the strength of the alkali 
8 c. c of 0*75 (N) "sfTt^Jl^siSxO 75) c.c. (N) 

15 cc. of0 8 (N) HaSO^sdSx 8 )cc (N) H 3 SO 4 

^m5r = l 8 x0 75+15x08) cc 
sl 8 c. c. (N) 


m ^1311 (;k I 

.*. 25 c. c. (;«:)’«PH*18 c. c. iN) 
.*. 25XA:«l8xfN) 


a: = M (N) = 0*72 (N) , ^t3l1 «=0 72 (N) 

20. 25 c c NaOH soln. neutralise 22*5 c.c. of a dibasic 
acid. Molecular wt. of the acid is 126 and 250 c c. of the 
acid contain 1*4175 gm acid ; 10 c. c of the same alkali 
neutralise 8 c c. of H 2 SO 4 of unknown strength. Determine 
the strength of H 2 SO 4 in normality. 

.*. ii^rr^T (N) 1000 c c. 

63 m ' 

250 c. c. 1*4175 l 

1000 c. c. .5*67 I 
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^ (N) =0 09 (N) 

25 c. c. i^^«l s 22 5 c. c. '"ntf^ iSf^*! 

10 c. c. ^ 5^*1 S 9 c. c. ;^«l 

^ '«rr?rr^ cw^ 

10 c. c. ’FTiJ ig^«|s8 C.C H9SO4 

^ H2SO4 'nm (x) 

8 C.C. (a:) H3SO4S9 c. c, 0’09 (N) ^*1- 

.*. a:x8 = 9x009(N) 

^^7^] x = = 01012 (N) 

c5 

H2S04-v£i^ sI^TTst ^T311 = 01012 (N) 

21. 20 C.C. H2SO4 soln. neutralise 21*2 c c. 3% Na^CO^ 
soln. How would you change the strength of the acid to 
deci-normahty V 

3% NaaCO 3 = 30 ■SJT’I NagCOs <sif^ 1 

3% NagCO, N) = 

20 c c. H3S04=2r2 c c = ^^.^(^jNaaCOg 

.21-2X30 ‘/NX XT 

"- 5 - 3 - c^io)NaaC03^^‘t 

= 120 C.C. NaaCOa 

H2SO4 ?itarf^ ig^c*i 

(120 - 20) = 100 c c. m «{t^ 20 C.C ^ltf»!^ J^^CM 5 C.C. 

1 C.C. I 

22. 1*524 gm. of the NH4CI are dissolved in water and 
50 cc. (N) KOH are added to it The soln. is heated till 
ammonia evolved is completely driven off. The rest ot the 
soln. IS neutralised by 30*95 c. c. of (N) H2SO4. Find the 
percentage strength of NH3 in NH4CI. 

30*95 C.C. (N) H2SO4s30*95 c.c (,N) KOH 

(,50-30 95) C.C. (N) KOH »iT?^NH4Cl 

NHs ^^t?f m I 
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(50 - 30*95) = 19*05 c.c. (N) KOH 
sl905 C.C. (N) NHs , 

(NHs) >smr-^7i‘v^=i7 
1000 c.c. (N) NHj NHj 17 m 

19 05 c c. (N) NHs NH, 0 017 x 19*05 

=0*32385 m 

’SJ^N 1*524 ^ NH^Cl-viiir ^C<fl 032385 ^ 

-•tits 100 NH*CM« ’tw'rtts nh, 

1 D64 


23. 


How 


much 



HCl will be required to neutralise 


lime obtained by heating 1000 gm. of CaCOs ? 

CaCOs-viiij v!m(-^5im^=50 1000 m CaCOs 

20 9[Tn^ CaCOs-^? l 20 CaCOj 

20 CaO viiT- 30 >srN 

CaOs 20 HCl. 

20 (N) HCl 

'^«ITI, 200 PlSfS (^) HCl 


24. 4*74 gram per litre NaOH solution is prepared. 
How much HCl gas m c.c. at N T, P, will be required to 
neutralise 60 c. c. of the alkali solution f 

1000 c.c. NaOH 4*74 SSp[ NaOH 

i54i'nr ^t3n='^^^'^(N)=o U85 (N) 


60 C.C. af?r«l = (60x0*1185) c.c. (N) W 

1000 c.c. (N) N. T. P.-C'® 22*4 HCl ’iJt^ 

TO [ wfl?F <s1T^-^Wn^ HCl=36*5 m HCl=22*4 
N. T. P.-C^ ] 


. (63 X 0*1185) c.c. (N) NaOH tfinfw TO 


1000 


= 159*2 c.c. HCl N.T.P.-r®l 
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25. How much NHg will be evolved at 27*C and 750 mm.^ 
pressure from 10 gm. of NH^Cl ? How much HaSO^t 
will be neutralised by this amount of ammonia f 

10 m NH^ci*^ NH 4 C 1 

^ NH4CI 'Srm NH3 s 


g|~ X 22*4 = 4*1869 NH* N. T.P.-C^ mm t 

[TO«I, N. T. p.-r5=22*4 

NH 3 (same) 17 ^ ] 

^ 27**C '« 750 mm. 4*1869 NH 3 
c. c. 


V = 


4*1869 x 760 x 300 


4*6 = ^-?s J 


750x273 

'«rrTf^, N. T. P 4*1869 NHg 
= NHs = X 49 iltJi HjSO* 

= ^^®f Qh,SO^ 


= 1-869 PlSt? HjSO* 


26. A solution of caustic soda was prepared containing 
4*74 gms/litre. Calculate the volume of HCl gas at N. T. P. 
which when dissolved in water will neutralise 60 c.c. of the 
alkali soln. 

NaOHiS^C'l^ 

/. 60 c.c. ^5 ^34*1 * ^60 X (N) = 7*11 c.c, (N) 34S ^ 

1000 c.c. (N) ^r*l (NaOH> 

7*11 

7*11 C.C. (N) NaOH ^941*1 

-.*00711 vsrm-^m’f '•m \ 
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nfl[^t«i ’PT5 HCi ^tn 'mfsr 

I ^^■\: 

IN. T. p.c^ 5rr^-^9im^ HCi ^^^^=^22'4 

.*. N. T. P ’00711 vSfT^ ^9lJn^ HCI 5fjtc>!?f 
= 22-4 X -00711 =0*1593 I 
0*15^3 HCI 5t7t»T <2j*f^ ’>^1^ 

27. One gram of impure sodium carbonate is dissolvec 
in water and the solution made up to 250 c c. To 50 c.c. oi 
this solution 30*4 c.c. of 0 15 (N) HCI are added and the 
mixture requires for neutralisation 10 c.c. of 0T2 (N) 
NaOH soln. Determine the strength of the impure 
carbonate soln. m terms of normality and percentage of 
pure sodium carbonate in the impure sample. 

NaaCOs = X (N) 

.*. 50 c.c. X(N)Na 2 CO 3 = (50xX) c c, (N) NagCO^ 

10 c.c. 012 (N) NaOH = aOxO‘12) c.c. (N) NaOH 

= 1*2 C.C. (N)NaOH 

NaaCOa '6 NaOH 

= (SOX+ 1*2) c.c. (N) 

= 30 4 c.c. 0*15 (N)HCl 
= (30 4x0 i5) cc. (N) HCI = 4-56 c.c. (N) HCI 

.*. (50X + 1*2) c.c. (N) = 4 56 c.c. (N) HCI 

50X+12 = 4*56 , X = 0 0672 
NagCOs 0 0672iN) 

Pl^T^ (N) NaaCOg mz^ ^'6^1 53 NajCOg 

250 c.c. ■0672(N) NagCOj mz^ 

art Na,COj 

1 OT NajCOj-i* «ltC5 0‘8904 4m Na,CO, , 
100 >31151 NajCOg-r^ 89*04 OT 

NagCOs. 



Questions to be discussed 
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1. Define the equivarlent weights of acid, base and salt. 
What are the gram equivalent weights of pare sodium carbonate, 
caustic soda and OaSO^, fiHgO ; NaGi and MgO ? 

2 . What is a normal solution ? How would you prepare a 
normal, decinormal solution of sodium carbonate ? What 
IS a molar solution ? 

3. What do you understand by neutralisation ? Describe a 
simple experiment of neutralisation ? What do you understand 
by the factor of a standard solution ? 

4. What IS acidimetry and alkalimetry ? How would you 
determine the strength of an acid with the help of a standard 
solution of sodium carbonate ? 

5. How much NagCOs would you take to prepare its 
decinormal solution m a 100 c. c bottle ? Gan you prepare a 
standard solution of H 2 SO* by direct measuring of laboratory 
acid ? Define primary and secondary standard. 

6 . How would you relate 10% Na2C08 solution to j and 

(N) solution ? Describe how would you prepare (N)Na 2 C 03 soln. 

7. How much NaOH will be available in 60 c c. of 1'6 (NJ 
NaOH sol. ? 

What will be the amount of NagGOs in 10 c. c. of 2{N) soln. ? 

U«s. 38 4 <2}m NaOH : 106 ‘Sftsf NagCOs] 
c. (N) acid neutralise 5 c. o. alkali of unknown 
strength. How would you prepare a normal solution of the 
alkali ? 

9. l‘.o 0 . 0 . (N) solution are equivalent to how many c. c. of 
N .Nl 

2N, and solution ? What will be the volume of 200 c. 0 . 

‘01 (N) sol when reduced to normality ? 

\Ans : *75 c.c.; 15 o.c. ; 150 c.c. ; 2 o.c ] 

10. How much water is to be added to 25 o.c. of 1*4 (N) 

solution to reduce it to a normal solution ? 10 c.c.] 

11. Determine the number of gram equivalents of solute in 
(a) 500 O.O. of 2 (N) H.SO* soln. {&) 500 o.c. of 6 (N)H 2 SO* soln. 

Una. 1 . 3 




384 


12. Find the number of gram equivalents in (a) 260 c.o. 
of 0*5 (N) HNO« soln. {b) 25 o.o of 0125 (N) KOH soln. 
ie) 100 o.c. of 0-25 (N) (NH*)»S 04 soln. 

[Ans : (a) 0125 'Sft>r : (6) *003 i 

(c) ’25 «srrjr ] 

13. Pmd number of grams of solute required for the 
preparation of (a) 1 litre of “ObCN) (NH*),80* soln. (5) 15 o.o. 

of 15(N) NHa soln. (c) 20 o.c. of 9(N} HsPOa soln. 

[Ans ; (a) 3*3 4m ; (5) 3 8 414 ; (c) 4'9 4t4] 

14. Find the weights of the solute present in (a) 25 o.o. of 

105(N) HaSO* ; (6) 20'5 o.o. of (N) NaOH (factor ^’95) 

[Ans. (a) 1019 414 (6) 1-09 414] 

15. Determine the normality of (a) 21 gm KOH in 2 5 
litre of soln. ; (b) 4‘9 gram HsPOa iu 400 o.c. of the soln. ; (c) 5% 

NaOH soln. ; (d) NaaCOa of 13'25 gm/iitre strength. 

[Ans : (a) 015N ; (6) 0‘45N . (c) ’ON . (d) •25N] 

16. Calculate the strength of the following as gram per 

litre; (o) 10 (N) HCl ; (b) SlifN) HNO, ; (c) NaaCO, 

(factor= 1*02) ; (d) 40fN) NHa- 
[Ans : (a) 365 414 ; (6) 216*72 4m ; (c) 5'446 4m . (d) 680 414] 

17. How would ydtr oalculate the strength of the following 
solution in normality ? 

(0 10% NaOH soln ; (iij 5‘56 gram per litre NaaCOa soln. 

(lii) 3*65 gm/litre HCl , (iv) 5 c.o. '001 (N) soln. 

[Ans : (i) 2*5 N , (ii) 1*5 N . (iii) *1 N , (iv) '005 N] 

11. Express the strength of the following solution in terms 
of gram per litre : 

(i) 5{N) HCl; (ii) 1 o (N) HNO* : (iii) Na.COa ; 

(iv) (N)5(N)NaCl 

[.Ins (i) 5X 36*5 4m ; (ii) 1*5 x 63 4m ; 

(iii) ‘53 414 ; (iv) 292*5 414} 

19. Calculate the amount of the anhstances in grams in the 
following solution: 

(i) 20*5 0.0. (^) NaaCOa; (ii) 10 o.o. 5 (N) H.fiO* » 

(iii) 40 0.0. 2 (N) NaOH ; (v) 6 o.o. *01 (N) HOI, 

[Ans : (i) *1086 4m ; (ii) *049 4m ; (iii) 3*2 4m » 

(iv) *1825 41^1] 
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20. How much of 10% NaaOOs soloi will be required to 

neutraliae 1000 c,c. HtSO* solution ? [ Ans. 53 c. c.l 

21. 10 c. 0. of NagOOs are required to neutralise 8'2 c. e. 
HOI. Oaloulate the strength of NaaCOa in terms of 

(i) normality (ii) gram per litre. [Ans : '082 fN) (ii) 2*546 

29. 0*5 gram of OaOOs is required to neutralise 50 e.c. of 
dil HOI: oalcolate the normality of the acid. [iln». 2N] 

23. 16 c c. of HOI, 120 c.c. *01 (N) HOI, 16*5 c.c. 

HQl and 36*5 c.c. HOI are mixed together. Oalculate the 

strength of the acid. * [ilns. ’056K] 

24* What is decinormal solution of HaSOa ? 20 c. e. 
HsSOa neutralise 21*2 c.e. 3% NasOOa How would you reduce 
the strength of the acid to deoi-normality ? [Na = 23 » 8=32] 

[Ans, 1 c.c. H.SO* wnto 5 c.c. I ] 

25. Attempt any two of the following problems : 

(i) Determine (a) how many cc. of 15 (N) NHs soln. 
are necessary to prepare 60 c.c. 5 (N) NHs soln (2>) normality of 
HNOa made by diluting 22*5 c. o. 16 (N) HNO3 with water to 
60 c c. [Ans : (o) 20 c. c. (5) 6 (N) 1 

(ii) What volume of 36 (N) HaS04 soln. will be necessary 
to prepare 30 c.c. of 1*2 (N) HaS04 ? [Ans. 1 c.c.] 

fiii) How much water in o.c. is required to make 30 c.c. ol 
0*3 (N) HOI from 1*2 (N) HGl ? (Ans. 29*25 c.c.] 

(iv) If 50 c.c. water are added to 10 c.c. of (N) HNOa what 

is the normality of the soln. ? [Ans : N/6] 

(v) Convert 29*8 c.c. of 0*1383 (N) KOH to the equivalent 

volume of (N) KOH. [Ans. 4*12 c.c.} 

(vi) How many c.c. of 0*4 (N) KOH soln. will be necessary 
to neutralise 10 o.c. of (o) 0*1 (N) HCl; (5) 0*1 (N) H*SO* 
(c) 0*05 (N) HaPO* id) m HNOa ? 

[Ans. (a) 2*5 o.c. (5) 2*5 o.c. (c) 1*25 0.0. id) 25 o.c.] 

Ill—25 



* 

(vii) How many 0 , 0 . of 0‘5 (N) HOI will react oomplfitely 
with 0’51 gram of lime stone ^96% pure OaGO»j [Ans, 20'4 c.o.] 

(viii) 24 c. o. of H 2 SO 4 react completely with 0*265 gram 
of pure NatOOst Calculate the normality of the acid. 

0*25 TN)] 

fixi Oaloulate in 0 . 0 . the volume of 2*5 NaOH necessary 
to neutralise completely 10 0 . c. of H 2 SO 4 having sp. gr. of 
1*84 and containing 98*0% by weight of active H 26 O 4 

[ Am. 147 o.c. ] 

(x) How much of 0*6 fNj HNO* in 0 c. will react completely 
with 31*1 c o. of NagCOs soln. fsp. gr. 1*10 and containing 10 per 
cent by wt. pure Na 20 O 8 ) ? [ Ans. 107 c.c, ] 

25. How many 0 . c. of a decinormal soln. of KOH are 
required to neutralise 19*8 c.o. of semi-normal hydrochloric acid ? 

’ [ Ans. 99 0 . 0 . ] 

27. To 50 c. c. of a soln. of HCl 25 c. c. of 0*82 (Nj NaOH 

soln. were added. The excess of acid in the soln. required 30 c.c. 
of 0*09 TN) NasCOa soln. for neutralisation. Calculate the 
normality of the soln. jjnd the number of gms. per litre of the 
soln. [ Ans. 0*464 fN) % 16 936 gms. ] 

28. 10 gms. of caustic soda, containing 95% of pure NaOH 

are dissolved in 200 c. c. of water. 50 c. c. of 1*5 (Nj HCl are 
mixed with the soln. and then diluted to 500 o. o. Calculate the 
acidity and alkalinity of the resultant mixture and find the 
sisrength in terms of normality. [ Ans. 0*325 fN) Alkali ] 


29. 0*5 c.c. of H 2 SO 4 is dissolved in water and the volume 
made up to 500 c.c. 10*2 c.c. of this diluted acid neutralise 

epictly 22*7 c.c. of NaaOOs soln. What volume of water 

must be added to 400 c.c. of the diluted acid to make it exactly 
deci-normal ? [ Ans. 490*1 c.c ] 


30. 10 gms of soda crystal (NaaOOs. 10 H 2 O) are required 
to neutralise 50 c.o. of a sample of HCl soln. How many 0 . 0 . of 
this acid must be diluted and made up to one litre that may get a 
(N) Boln. of HCl ? [ Am. 715*8 0 . 0 .3 
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31. A specimen of lime stone contain 609^ OaOO«. Galonlata 

the amount of stone which will be required to generate sufficient 
00j to oonrert one litre of (N) NaOH soln. into sodium 
carbonate ? [ Ans. 83‘3 gms ) 

32. 0*2815 gm of OaOOs after dissolving in 30 o.o. of (N1 
HNOs required 24*43 oo. of (N) NaOH for excess of acul. 
Calculate the percentage of GOg in the sample. [Ans, 43*53%! 

33. 25 o.c. of NaOH soln. neutralise exactly 22*5 o.o. of a slon. 

of a dibasic acid (containing 1*4175 gms in 250 c.c. of molecular 
wt. of which is 126, and 10 c. o. of the same NaOH soln. also 
neutralise exactly 8 c.c. of a soln HsS 04 . Galculate the streugth 
of HtSO* in terms of normality. [ Ans. 0*1012 N ] 

34. 1*216 gms of (NH 4 )aS 04 were boiled with an excess of 

NaOH and NHa collected in 100 c.c. of (N) H 2 SO 4 . The excess 
of acid required 81*6 c.c. (N) NaOH for neutralisation. Galculate 
the percentage of NHs in (NHaIsSO*. [ Ans. 25*72] 

35. A specimen of chalk contains GaS 04 as impurity. 1 gm 

of the sample was treated with 230 o.c. HGl. The excess of 

acid required 8 c c. of 0*45 (N) NaOH for neutralisation. Galculate 
the percentage of chalk in the sample. [ Ans. 47% } 

36. What volume of *976 (N) H 8 SO 4 will neutralise 10 c. c. 

1*14 (N) NaOH ? [ 11*4 c.c] 

37. 55 o.c. of NaOH soln. required 41 c.c. of (N) H^SO* to 
neutralise it. Calculate the strength of the alkali soln. in terms 
of (a) normality and (5) percentage. 

[ Ans. {a) 0*7454(N) (5) 2*98% J 

38. 1*3456 gm of NasGOs are dissolved in water and the 
volume of the soln made up to 250 c.c. ; 25 c.c. of the soln exactly 
neutralise 24*85 c. 0 . of a soln of H 2 SO 4 Galculate the normality 
of (a) NagCOs soln, {b) acid soln, and (c) the amount of NagSO* 
formed on neutralisation. 

[Ans. (a) 0-1016 (N); [b) O'lOZa (N) (c) Na.SO. 01803 gm. 1 

39. O'l gm. of pare OaOO. waa found to neatraliaa 45 e.e. 
of dilute HOI. Calculate the normality of the acid. 

[Ans. 0*1778 (N) I 
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40. 2 of the oarbonate of a metal were diBBoWed in 

50 O.C. of TN) hoi. The resulting liquid required 100 o o. of 

* 



NaOH soln. to neutraliee. Oalonlate the equivalent wt. of 


the carbonate. 


[ Ans. 0*50 ] 


41. Define a normal solution. How do you calculate the 
weights of NasGOs and BsSOa required to prepare one litre of 
normal solution of each f 

50 ml of (N) Hs&Oa are poured into 50 ml of (N/2) NaOH. 
Is the rmrulting solution acid or alkaline ? 

Calculate its strength in normality (Na»=23, S"**32, 0ssl2). 

[ H, 8. Exam. 1968 } 

42. Define equivalent of an element, equivalent weight of an 
acid and equivalent weight of a base. 

Give illustrations. 

Explain with the help of the phenomenon of electrolytic diBso> 
eiation what hapj^ns when a base is neutralised by an acid. 

If 25 ml of ^ NasOOs sol. ( E=r05 ) are neutralised by 

19*5 ml. of a solution of sulphuric acid, calculate the strength of 
the acid in terms of normality and grams per litre. Calculate the 
volume of the acid to be diluted to one litre to make it exactly 
decinormal. [ H. S. 1968 {Comp) 1 








tfbvn a 


<2iT% «iip f^’^ra I 

'« vii^v ( 7 f^ TO 

®Tflf5 ^V3i c'srtf^^ <i«ft< m^ ’tiS® ^ w“t m 
<iT'8^ii f’i^tc^ I «rn( ^^-r^f5 '« ffoj^i 

>i‘v^ri i5T^ c^fn i vi)^ 

ffff^, ^i^iTiif^^ ^ v£i^^ ^51 <rf^ *r^tff^ 

4f<«RtC<'S I f^®t^ '« ^f^®t^*t— 

MT^«n c^ «}t«t«f^ ^r® IF? 

5t^i(-«t^f® CTO «ft*t»tf%» ( vital force ) 

I <4^ f^5T C^ ^t®1 

cTO 'Im m I 

<fftfts[^tc^'e TO^ ’i^T^TK Im ^TOT5i « 

<2mf51® I ^®5T, *tfn, =5(»lf%, t^fH’tT^, ^^S(-- 

^ TOt« 'tm 

^®^^ft^f*iK, ^iitmn ^1 '®r7TTOT^-f*is, >rrTO T^m 2it?[ 

w R^, 9fTr«i(RTO, TO<tc9i Tw\^j\ 

'SrffR’f ’rf®»t '« ^TO (distillation and fer¬ 

mentation ) niTK 

i®?t I TOS^f^TTtCiirs nfl’TO ^ C^ filRfB 

«Msr ^mTO TO^l ^ i ’(c? TO'« TO1 

m c^ mi 

nt'Sfl ^ I C«?^ ’it?. c?tii rvts ^sfa* i>mtr^ 
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Tiw »rt9T^, ^»i^atn, iirtc^rtcw *aTN <t^« 

*rr«Ti I 

f^®t^ ^r^rr*! 

( organic) (inorganic ) *t«rtCflJ^ St5 ^^TtfCSHf 

«r^»f?i«l I f%^ vn^ ®icf baf^ ^t?{ 

♦ft'eTl ft? I vs^ cw:m 

HjO—^® it!( vn^^as 
^ 'Slf^ C^m W3 CW^TI m 5?1 I H, O 'G-S Tflll 

mar ’(«rrc<?r ^%l—HaSO^ ; 
va^f’f 561^ ®n c^u nmc<f?r *ff^5?r cw'gti i f^i C, 

H « 0—4^ fs^rfS C^'tfij’r W< CaHeO— 

mar <5^(5 ’fwl^ ’tt'eTl i ^m?r 'Wof 

tm?r '^Tv ^^lii *fm< '«rmcm^9i i c, h « o mn 

va^f^mar CSH13O4 66© C^?t^ »(%![ «G^1 

m? I 4^^ c^fs!^ *tifn<?r ’f^ami m^i 7 g?i 

»rc^G c^ ^=!ii’f rmmr 9^^ mR, 'ii^’f f^fear 

5(i;(f^f^ v^l^•^ ^3t5J f^sst^l ^ a 

c^tJT «fmf^^ sfferi f^s m^i 

f^f^g c^>»f ?Ggl sig 1 %"f? (srf^^sirs 

^?^5r c^, «iiwf 
5|fgtg c^u ©’iTir TO1 f5®r m 1 
1828 fg®T^ mf%®ir:»rg 

( Wohler ) «Jl^© ^fgC^F >f'*P5r I 

^jtc^tf^gi (NHa) ‘iim ’«riTf^c^ (cnoh) mcmc’f 

^rfcmfanrfTr mmtsr^ (NH4OCN) m 

'arrf^rmg I cwm vnt ’firr«f© 

imf^^ ^^firafl (Urea) I »rmi wgrntCt 

^35^ w *fTGTi mg I t^f^rl i?? : 

^f’T /NHfl 

NH4OCN - 9 ^ co(nh 2)9 m COQ * 

«mcwfr«TSTg jfmc’T^ ^NH* 
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^^’tTifcsT wr ^,»rr?r ?iTf«Rt*TC'f 

“'2fT% ^^f?nrl ntfir i” 

nfNt? c^ ’fft^ipf^jrstc^ 

»m<f ?[Tir I 9rrc^? f 

*f»fT< ’ft'S^i ^rrs ^w 'ii^?. «(t*t*ff^ «rstc^ itftiF 
^ *rr^eri ^fiiiri '«rn:5t 'im ?>rr?R-f^’5rtc^ bsR ?i»rt^ 
C^f^l^’ (Organic Chemistry) ^arj I 

*(^pr5^ m:rl ^ '8 ^bsr^ cttst 

*1t*(^I I C^T^ vijTs 

c2ff^f^ 'tm ^*ft*fT5T sf«rr5^^ i 

(Chemistry of carbon compounds) •ftW'S 

^fefir® ^?rl V? I c^c^ Im c^z^ 

( Chemistry of Hydrocarbons and their derivatives ) ^^tC^'Q 


c^it? I ^f 6 

vii^> f^f^n ^?(in ^t^i 

’ 8 (gt 2 l «f 1 ^ I 

W >8 CTO nt<^J I 

fk% «it^ ^Tv c^'tn 

c^^c-jf^ m ’it«f^j ^ «f%rsic’frrifT i 

(i) C^it • *{irt< irtc^it C3i^^^ ! 

^t^. ’Tf‘rr^*t^ fff I ’^‘fl s { CH^\ «fa;;r 
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(CeH6)^wrf^i ^ c^cifif fapirr^ «f«rrs?^’ft^ 

'« Tfn bsft ^ I f%^ C^^f TT^ 

C^it’r ^ sn I (NaaCOs) I 

(li) c^ ^ <?rN »r<<(3l s ^ c^’f 

'Q 2t»<ti^^ v£|t Fm 

nwT< ^n\ I ^tc^ttc^r *£1^^ 

c^t^ cm ’it'eFi m I dtn «rR 92 

*t«rf< ^1 I »Tc^'e ^^1% 'BiTf^f ^ c^tc^f^r 

<srfii Tp*f «T^, f%i '«rt8f^ ^•s^n c^%- 5(ij» 

(ill) im ^c«Rr s ^fB^r, 

'5it^<j I c^r^ cm 'tm c^it^t c, H 'e o—^nai *£i^ 

f^^ ^»fT< TO r^i ’T.^ ^mc^n 

cR^ c^f»r I ^p^'sn 

Ciaoo Haooo Ciooo I 
HgO, H2SO4. KaCrgOT I 

(iv) ifl?P CsitOTI TORT^^t?l1 

(?it^ S ^^«11 ?[lcsi'e c^'!\ I 

CaHoO—^ItsTI^T^ ^Tn 

5t f^f^a m ^n\ CioOsHisN— 

135 'im *HfTc<a '®fT®ff^^ OT-e^l ata I 

f¥« c^hc^ TOii«f® ^t3i c^'tc^ m i 

H2SO4— catena mmn ^fa^Sfa^ •«ntf^ 

'aRiJ cm catena ’t^a ca«ai a«n i 

(v) iwncntcni^t^^iniii-nstitciris 

catn nT«ai ata naarn^fasitena faf^a^a «fai i ^la 
atttora ^5r®j^ea naai«i? vna^n faartaca^ am ^a ^la '<it^t% al nia- 

^T^eal al ^PPFta ( structure ) I 

^«fa c^en naata^te^a faf«a faaita ^ni li^ta n^n nwa, 
»£ia*N ^caT cneait ‘^ain caai afa i c^n ^nta 

taf^a c^n n^a n«a i faas c^en a'^'ma nratana^ l^a 
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^ I c c^ c^ 'wf59T o^tc^nr 

*(T'e?l^ 1 ] 

(vi) c^’f »ft*d-m 

<2f«(T5r® ‘c^-^tcai*^’ ^ c^it^n ^rftssi 

C^C9f?l I 

^C9T f^i 'Im ^^t®T jy«i% I 3?^^*! 

^f^vf^SR*! iil^N ^5{ ^ f%l C^’f^r 

t5 CTOi^ ’Tt^'f^ ^ ^(11 *fffi<ir 

TO1*^ 'e 

c^ I 

(vii) (?ik^?r sTf?! ftfwi s m^t?(*r» Im 

^z^1^^ 1 f%i *rr«(t(in^ T^m 

^%1 f^f^l 9tf£U^ ^ I 

(viii) c^c^?r «r®t^ s 

'®tr*i^ «{ott^ ^ifm ^T? ^ 3 fTc«r^ ^ 

^t 3 ii I f^% c^'tn »rr>ft^n^ ^55 ^’t mcs 

'«^t3iT« «(cwf^ c^f^ 1 

(ix) bsf^ '« s 

^1 af^T f^f^a c«l^a f^f^a 

f«(f^(Kl I f*Fl c^'tc’t ^1 

f^fen I 

(x) iw^ s t^f^Ta »rr«rta*t^ 

fa«ai 5(11 ^tt ^^’la Jgcai^ *(fai“rta5( ^ 1 

(xi) »ifiRt%«r»f«i s ^afa c-sfc^a ^^-*i*N^aK’ta a't^i 

^ttorta fsa m<a '"r^ ^1 aai: sCgHj -^CgH^ 

(caf«5f) i ^tflfa 'iiai’ra^l »rraTa*f'$ ca^i ata ai 1 

(xii) ^apa ca\»f awai^ w^^ta <?ar%c^ 

^tif ’f ai ata 1 ^«ra cak^ ^ awa aa 1 
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(xiii) ¥t?»firf»r s c^m ?n«Rm -^*f ^?r 

1 f%i C’itc’t grt^ <sf^*t Oftn 

^ ai I 


bsr^ ^^t»5r 

^ 9Jrr*TC5r« ^trw '^rtxrrw? «fl»i5T >« jforst? nn '■r^ifii^ar i '«rrjrfr?u ^itw, 
■^* ^i,~'«rtxfm «rnrtw^^ 'irjfpra ^^—wwrw^ srW 58*rt?r*r 

^ fe*nr i <sfr% -e <s^k w»rf*^5 

^ '« at^f^ ^ftin,~ift^*r '« w«t^ aotm^T srt»rt«ti:^ t«r>» 

^ « Hwit»rr^ ^]T*r^ ^•^ntTf^r >raMf^ 

aj^ >jt«r*T Tfi f^TC? «4nr^ f^c'sc? i 

I ^t3rtr?«T ^f’lT «n *i?K i va^ *j5i^ 

'•rffrt ^c’Tj^ 'rf, '8 jjJsr «rff%»?l ^^1 ar^'^^r 

attff^ ’«ft5l^ Hrsrrfli*f ^Ifa aj^^ 8 t<t<5i il^T’isr 

^fijTl ?*rt^ir 'sr|Titu«^9 <ft«r « ^w(?r i fo^fsj^ 

'»fTf^^t? f^^TfsR ^5^1 t«tt^ ■atf??l ^'STT^ ^ 'srl’Tlwi 

^ir^jtsf^a- 'srtsitcwaf '«rHc^ «rff^»n i 

3Rff % 7f«, ^*1^1 ^1 w «ff^ n«fT< i 'i^A 

'rnfavrca® ^ ^a'Hraa ai^^® ®5f® jiv’t ^^Trf i a'^Jitcsr 
‘srttasj’, fraw ^*ia; sttsti ^a ^fjssrsTr^ ^®a> i 

'Sff^lt^ S Tfi. c^iS^T an|% ^maftarrrat ’t'rt^fi ^w»a 

?5m5f^5?i <at >faf artfc^wi mm, 'emSm mm, arf®^ta mt*f 
srmta^ ’fir»r wrrf<am ^firmcai faffea ^n <&t 

5tTt»! a^tma Tin i tiS « ’itf®® Tfiim wmiTtTiii « Ttwn^t mm 

<&^K TTTTr®fli Tftm f*f5 <&^K af»*T, f¥ir*r. atn^tfasr t^rrf? 

'STITT «T!f T® TUI TTa I afTT ^®»l ftr®® C*!^. 

cTiutfmr, afoi c®T, carm t®Tfnf Ttfaf® if^Tia i aimr ffc?a®trT t^ it^i® 
f^c*'|aaiT^'srm«TTtT c®a Tm® nmmfn^nr *tiT jit^ 
^^Tfia I 

OJTO: Tti. Ttm uTir at^T, ^ncTm^^ Tt^i mai 

iiTaff®>i atf^^Tu Ttmatii ff^a ama ^*tm fcmiaa tit 

T 

TmmTaaj -a’aa TtTTtfT wtKTa TTm^a <8ar® Ttfa® atitia \ 
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wt*rl 0wtv w « ^ <e sjpTf? ♦ 

«8^ >1^® wr i5^*ftf*r.*f®i »rT>rfw*f flr» 

'&’rf ^Tf^’ipM « «int»f ^Ffinl fl'itsuilai ^nfiOTi ’puii’rf'pr 

^fitffrwi cftwt^sf, ^rrnittiM 4=?^ «ipmim*r¥ 

tw^ wtfi^ wfwl «fl^Ff^ c^ »ttr<wr 

ftiitrf, c«*rf^ '^<r cjinr^tyt^ ft ® 

« GFtrsWtfriP^ TO 

I’mw citn « ’utfR ft^ f^r® i¥i ^t? froj ^ fent® 

#flC\KI I 

ffaw iWufw • «rtffw tw® ®i® %*tci Jii®® .a®® wf? 

1 ®Fn1r. HAT <a^^ «rt® 

*nr i fftnr ft*i ®TTn®F sfl»i m .aTOtnr ®i itit- 

f»fitr® I WT^sn c® tw® *t®t< •fte®i ^ ®7®®i® ^fiiit 

j>®>r f®®tfe ®8*ftir ^1i®m i tw® ®®t®pi® ^®®t:® .a®® ®t®tin ®t®t® 
^ ®v® I ®rt>iw, Tff*»» ®Trf»ir®i f«il^?. c®t®, ®iR. a®< r®®t®t^ « 
«rvtw f®nFt®^ aT®T® ^»(t*P5 Hi ^® ®®t®r®® 'ar®®Tr® ®r®®i tthfr® i 

«rr% « '3t®»t® ^®®i ^f®i ^f®®i «a®^ ^a® ®^rt®^^l® 

’(r®®®tntr® ®t5rt®i*f ti® •Rtf arr®® ®«m® ®piTt® 

®T®t®® ®it®®t® ^1® ®®t®® cw "T® ®®®c®® «ii5lt® «a^ f®Tj®^ 

•inH® ®:® ^3im ®f ®i 5f»nrTj? i 


Questions to be discussed 

1. What 18 organic chemistry ? Why is it now also known 
as Carbon Chemistry ? 

2. What are the differences between Organic and Inorganic 
Chemistry ? 

3. What is the utility of Organic Chemistry ? Illustrate with 
examples. 



n fOPBf 



^ ?^sr '« Ttin i 

'« I ^t^, «rr»rfR^ 

I «imt^ >icaf « 

Tm ^ I «t»it^ W<f (?st%^—^ii5i's ifjt^ I 
MO «srt»rt^ ( Solid fuel) : fifijm Wl1'« \ 

»iTtmi‘f ^ a^!'« ^ i 

(ii) IRW ’SSl^rttl (Liquid fuel): ^'^ 

c’ltttf^^-m ^sTs c^if, fMfIfe, 

^rrfw «5M#t i t^'srrst, 

f^[f^ <2ffln 'S ^fJT»T ^Tf% I^SJtffC^ I 

(lii) ^srW^ ( Gaseous fuel ) : ^tsTl ?r^ iim, 

: c^P\ ’frm. 'e?rt^ ^tjt*?, sjrm, ^1 «ffff^’F 

^rm I ^ ^u% f% >i?PTr?, 

Trc«f i 

«it3it^ fVi ^^3! ^1 

®5t3It^D5 ^ arl C»t^ ^ ^'=(^'55? 

1. ^1^5=1 -^^l^t^ft S =^=S®Tl 'O (Coal and Wood) 

^sWta ( Origin of coal ) I \ 

^ W%rw ■rt^n « •fI'q:^ Tfi vm\ srtaj i «rt^ M 

CTff ^ »!^1 '»rf®^ &tiJt fii»i I 

fsrfsmfn csk’tTf®!^ ^ cfisr c^ ^Ttsr mfe^r 

>13 Fir I «r^ 5ttn ftIBf <flFE*f acFi 

3tF_« ^TETTcV rf33^ FT^ I ^flTWF TT^, FT^^TlWsr « ^HF^rCSR 

-«TtifH3F nfiiFtr*! fsrr^’i (OH*) m. ’ft^ (CO,) '« w*i (h,0) 

FfrnlF^F^Fi ?t3 di3^ sirn fiISf ^ti f^l '« «rf<Fi arcFj 

TrtCF? nf^Ft*l am ^ *rftci5 **ftrF l >133 TS F3 3rrtm nt33rt3« 

?fi| ^ «3? .fl^ Tr*iapCF 3F1|»If1l *lf3*t^ F3 I ^iWlff*! nfit3^m 

^ ^3311 01? ♦!#« >lf^® F3 I 

^ir®rt?r ( Classification of Coal): W '*1^ 

Tfci 1 F? (i) Ptfe (Peat) I 





3 ^^ 

wTf tfTfi 60 ■rsnn \ wTf ^ 

'« ^^cw? off^rc^ *ft«ii 

^ J *4^ ^ (li) Lignite) ^ 

^wrtr I 5^TfT^ ¥T^c5(f nf^sir-'-* 67 »n5T*N»f i 
¥f»rft:^'e «»rrc^ i 

^ (iii) ( Bitumin¬ 
ous ) wmi =n »rt<rfii*l i ^t^i- 

^%ir?( ^f>w ^1 ’ffe^ri ^va i ^nm 

*(nim*l '2rt9 88 WsHl ’fttsil CMTII ^1 

liz^ T^\ cw I 

^csr wm ^ (iv) ( Anthracite ) 

^^(5TBi I T9«m[ ^zi^ sm 94^t**r i mm 

>1^ I ^C9! ^z^ 

^65 ^Cil » ’Sl^rf^ ^ FTSC^ff 

n^cn ^ j 


^ti '« ^wrs 


«5t3Tt^ 


1 

1 

I 

\ 

^rrc5TTf?f 
<1}1% *it^c^ 

(Wood) j 

50 0 

6*0 

44-0 


(Peat) 

60-0 

1 

34-9 

9,900 

(Lignite) 

670 

j5-2 

27 8 

11,700 

f^^fsi^*! wn 

(Bituminous) 

88 4 

5*6 

64 

14,950 

««A 

(Anthracite) 

941 

1 

3*4 i 

! 

2-5 

15,720 

f«TO’« Ft^lC’PTsi 
(Pure charcoal) 

»-» 

o 

o 

• 

o 

• • • 

«• • 

14,544 





^^fTi m>n fi*i ’^l I f¥« Hl- 

arej^rt «ift5r I «f% ^^art 4rat*w »lc? «m IBO cwtt 

^ I om «if^ ^ W Tl^ll ttltW ¥11 fl «ftl Fll C¥T15 •ai^ iftfW 

¥1*»T1 ¥l8?^lf^¥ *lfli|t*l «ftl 4,000 C¥ll6 ^ I 

¥Ti sni I ¥ti-¥limf ^ ’JfUTW »fT^ I 

¥f?in n^f»nn^ ¥t4w^ a(Tc¥ i w 

m I 

( Destructive distillation of wood and coal) 

( Destructive distillation ) : C¥t^ ^ 

f 

^ ¥^1 ^ vfl^t ¥cir 

^ *mc<5 ?rr»itn^¥ ^s^Ts f^faRrr^ 

*W9 *fwT<f5 ^c»f l¥w «*tr85r 

*ltC3( ^ '« ¥%t 

a^^f6c¥ ¥^i ^1 ^ (M fmtuw 

w9^^ ^ ntw ^ t^»i1fec*i»t«f i- 

( Destructive distillation of wood ) 

♦ft^ fell ( Distillation ) S ¥f|p5 W ¥tci?r 'HIKI 50% 
¥t4J?, 6% 44% ¥[^1R ( C»Jt >TCf T^f 

« nTWlI ) arrr¥ l TIIIF^ TOB ftk1> (retort) ¥Ti 

¥f4C»i ¥tikf aiw f^fen ^ vaTn f^feti ^^*18 ar^ 

^ ( volatile and non-volatile )—*<1^^ ^ 

m I ^tck m*\ fei ^1 ^ 

¥tfen c9ir?t« 350“c fe 

¥11 ^ I ^sunfifeT^ ¥c»i ¥Ti n«rr< lOtTOn 

^f| ^ C?rftfei, (residue) ¥1 ^11*1 *im *ltai H 

(cbarcoal) i 



^ ?i^i*r 4101 

( Distillate ) : 

^1 ’*FC'Q9rtC9?l ( condenser ) 



'sre^fsi niNSt^ Ttfa^ -^tiTc^il 


?1t (i) ^t^W[tf^‘?lf^?lt»r 'Cllt^® ( Pyroligneous 

acid ) Tt I 

(2—4%), ^3tf^ (10%), 

Ji^x ^91 1 

(ii) f^l '5it9i^t'5^i1 ^l 

^ f^?ftCS?t^ (Wood tar or Creosote) ^^1 I '1t^nTf^’tf^^T>I 

(ill) '«i**r ’(c^'Q c^ '*1*'^ 

^tjt^f \ ‘ut ^-^tjt^ ( Wood gas) 5|'t ^t^-^Jt*T ^*tj i?9 \ 

fCH*), (H*), ^<5^ siCilt^’srt^® (CO) 

Vila’s (COa'I'^t^l I 

(’^r) (Residue): %r^=? ^tca W-IW*f 

«(t:5f ’Jl ^VH ( Wood charcoal ) i 

tf2ft^ ’tit*! ^1 ^»!1 «■« 

111-26 



^«wi^ ?rf»it^f5^ ;??TT ^ I 

n<!t4 I M ntlc^Tf^’tf^tn 

^ m 'fl^N “^frp! ti ’fir*! 

i5^®^t=g *1t^==T 

Destructive distillation of coal) 

c^tr^ «r^ c»^=» srttsr ?18»f *n^ af^fcsr less fln:^ «ref;Sr’ -^sr 

niff^ 'srtf^^R ^r^JT i i798 stt?®^ sfTcsr «rtni3f c^m- 

»liTPi?[ «i^5f tts’sttrI ^rnsy ^:^sr i (7PT*^-’rjf»J 1T551 n'or^r?! sT^i '«rtr*iTf^'® 

18L2 Ulrc^ 1 

^fr^rtJ «it^ (i) 

(Non-volatile ) ^1 

(Residue) m : (^) 'iiT> (^) ^*T I 

(ii) (Volatile) m : (^) WtCTtl^^, 

(-^) '«rt9i^^1 ^Vs {^) c^t^r ^3t*T ^1 i 

fapuT^ ^Km ^^T!i «r4f^|?iic*1 

'iiTv ms? ’fTcas^ ctr^UoT is^l \ 

'=i^c*r’i =¥11^1 i 

*fff«^ «l<*f ( Distillate ): «l<»f ’tItW’f fsi^^ 

♦iwTc<?j (i) «otCTtf^il J3Tv (ii) ^5[ «it»r^«1- 

?ic»t •msB I n*fTi:<3j '»rtn (m) c^itir- 

itjTii I ilJT»T I miT\ ^Z9\ ^t’511 

«iw tif^i siTif?'® fw 

^ I v£i^ flow C^'PST W»r 
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wfsrf^ ^ ^91 


( Residue ): <TP5C^?J 

=«rn *(%i *«rrc?F (Coke) cir^^K^r 

^ ^tjt^-^t^ ( gas-carbon ) sTTni^ '»r9Pt? I 



( Process of destructive distillation ) 

(i) ^^irrcsf 'srf^n^l (fire clay) 

«rt^ looo^’c ^T*rt’c^ ’tipi «rrm4t 

^1 wi ^ i 




























(ii) «(jtcirt^l'« '«rt9i45t«?i1 ? ^’5Tfl 

c^T»i 'H'^s \ c^t«^’nTc»r?r 

Jitflf «2(<^T^tv*r v^rWCT 

^1 ?rt^5f^ ( hydraulic mam ) 

^ ^TOI^tCS »lf^^ I Olt^ Tl ^^^\Kn:^ 

^911 ^ wrt5rff«i¥t^l^ fir^ i 

( Coal Gas ) 

*. 

(ill) c^tsf ’Uf*! ♦iflc»tt«f5r s m iooo'’C ^t’d-c^ 

5fRc3T '^f^’81 *«itc¥ 

c^T^F« ’(it^ 'sntx^f^^iT^n^ '€1 

vilTx '8?^f-fS '«?*5 ^TTWI f^'sf^ I C^T®T- 

( impurities ) 

’(K'f I ^1 c^T^- 

ifTTn -fJCI-f C«jt«T^?r ^1 ( washer ) I 

4 * 

«nTc^f^?rl ^T'. '*ruf*r^«tc^ ^T?t§tc^5( 

^ ( purifier ) I cfi«(TCir C^f<^ T 

[ Fc{OH) 3 ] 5IT5lfip^C^C^® r^fip^lTK m^- 

W® iFe.,S3) ?1#® 5^ [ 2Fe(0H)s + 3H2S = FeaS 3 + 6 H 30 ] l 

iflt r-fcfis ^9ii 

'«it^55r ( spent oxide of iron ) I ^PS[^ 

c^caf 

[ Ca(OH )2 ] irm»Rr ( HflS, CO 2 , HCN, CSg ) 

^ni?t3i 4^1 I <r^^ 

( spent hme ) ?J3ll I f^f^l ^z^ : Ca(OH)3+2HaS 
=*Ca(HS)2 + 2 H 2 O i Ca(OH;2 + CO2 = CaC 03 + 2 H 2 O, 
c^m ^Jt*! *iri itrm-c^t^N 5tjt»i-«it^5F 
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Ti 

( Composition of coal gas ) 

iooo‘’C ^T*ffNC^ 

^vn^c^i cm ’fjt’T I f^ ^C9f 

's c^fi[^ r^ 5 i 

'«r^fs ^rt?? ?#C^C^S( (Ha) — 43 - 55 % 

W*T (CH4) - 25—357;; 

( Fuel gas ) (CO) 4 — 11 % 

(^) 'snTf^fSf^sT, 2 * 5 — 5 % 

^Jt*l [CaHa, C 4 H 4 , CeHo ] 

(llluminant gas ) 

(If) (Ng) ••• 2—127^ 

W*! ^ (CO 2) 0—3% 

( Dilutent gas ) (Og) ••• 0—1 5 ?;; 

=!P?l 5 n mm ( Uses of the dis¬ 

tillation product of coal) % 

(I) ( coke ) ^ 9 Tt;f}?(iCn >iirv 

(II) •! (gas carbon) feT?( 

(ill) «otwt^¥r?i m 

01^ ’ir^^TC ‘1 ^ncviTft^Tst m i 

(iv) '«rt?(^5? smu^ mm 

(v) «rreT^t«?1 ( Tar ) S '«rT^<Fmi vfl’ffS '5[f% Ti^im 

I c^ 'tm ^TT's^i m 

Wsr^ f flR 1 ‘U^ 

«r«^ ^ I m f% (Pitch) 
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'SRfn^ <utr^ ^t^1 ’^iw® ^ i 

♦fTf^ ’ff'e^ : 


(?ito's c^to arrv5^ ^af^ •.. 

1-40% 

^to'«nTf»i'5 

0*20% 


4*00% 

tocwt^^^ai 

24-00% 

'®rrTii’»i tt%5^ 

0-20% 

to 

55*00% 

afsf 

15 00% 


(vi) C^st^i ^Jt^ ( Coal gas ): c^t^l ’fm t^« cal^?[ ^llfT 
^1 I to »rTtpr^ ^T«f (^) ^'vin^r 

(^) (^) c^T^i-ifit*! ^^^911 

(vii t '6i1??[5f ^rrto 

v£i^-s 

vijTs 9lt^«l 1 I 

C^T5T-‘Jfm»f WZ^ I CTm-»lTH 

<2{<T^ ^tc^wtft ^3t*RRC^ ^?t?( I 

C^t«!-'*tn^ ^51 'STTC^I ^T3lTt=^t^ ^91 ^Jt'^ va?F5^«|STT 
^J?J5rr^ -^A) (ffC^T^ST I ^N*! 'STTttof^^ '« 

WT^ ®>C®T I 

II. ( Liquid fuel ) 

'3?l^^ CSISI^ fifTR wt'QT^ ^'1 C»|cStftotW 1 C’ttSrfs^HTsir’f 

anH i?s.jj«i-3frir ’fill ^ i c^fc^tr^i^ ts tsip ^^’<rrre 

artai 1866 ll«t^ i^fcv# \ 

^?5T ^jt?rtttir c«t^1 s ®5T9it41 ^—(i) 

li\ ^^4^ ^?iT5 (ii) m m to 

(ill) '«rTO ^ in, (iv) '^^9! wr^it^r® 

a^ (v) asw^ asT^TO TO C^fsi 

«[tt «TO sn v«Ts (vi) c^ai 

w\ m I arrm^ vu^i^i ’^f?rTO aj^ 
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3R*r «5t9rt^?r 

I 

r«nt?T, csft^?, 3ft:rnr^ ;fT*r^tf*r, ■5»w^T«<lts»'rt 

finitr® w «T^5trar «rt^ 60 c^t^ 

c^c^ff*»tirt3f c-fr«r^ ’imi i m sirTi «rr^ 27 c^t15 ^ c>7tf»f^ 

ia^:it3 'artt^tf^^t^ i ««rt5?'3 ^rrniftnit^ 

^c*7fc5rf^ .£i7< *»%•« <«^fr>rf^^i^ c*tr|t^^r3f?r ^f?T '•rtrw i w^vs 
'Q c«r§tf^^3nr «rrc5 w^tmvs <£-^t 

<frar ftTO r 

[ Petroleum or Mineral oil ) 

C^OTr % Tv ^ «t?l oQ^i^'S 

’fc’i^'ff^ I fawts^\5?i c*(ifei^t ^n*T a. 

fjI5ffsi\5 CT? ><lf^«F (^*7 ^1 C’^|ff*»r5!Tsr >7$ '^nr^< 'arcs® 

3rc<fT I 'flfsTW ^1 >ii‘rf=^‘i« 

^JT, ^C3 C9^ 9i^«lt^ m I 

6000 15,000 f5}^ c«5f ^C51^ JjmtTT ^fir’ll 

Jit5tr?j 7RT«c«i “^fT^riRt 

'arf^'S^ 055T c»^\f^^ 1 

( Distillation of Mineral oil ) 

cs^ ^twt^ oQ^^^fvr 

^T^i:5Ti I 5‘?i >r^<9ic'i ^ f^f^a 

( Hydro-carbon compounds mix¬ 
ture) Tfftsr I f^f«a =(a i cncttf^at^ 

^f^CST SFTtc^r^t^iT 

>£i^’s ^f'01 ^facei ^asT in?'’^nfcai 1 

^ 55 ^? ^’^f^CST t?T« 9K^[ 

3r:^ ^ I >ii?in »tt^ fstai ^^9T 

^fl?1 f%« «tw 

5f<aW ♦It'SSi '5lt^f»f^ •lt'551 fel ( Fractional 

distillation) ^ I CS^ 

^?1 I a*c5T C519T fi(f«r^ f^a f^a caH 

faf^ ^’T^iWfa '«'sr^jatft •ffT’^l^’f M^a f^fss 

fa'®^ m I : 
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(i) 25’c—3o*c a 

^ift«f ^ ^rt^CTtcaw 'S 

( Cymogen and Regolin ) l 

vijTv 55t9iT5^l|iCn I 

Ui) C^^T aO^C—70°C ^T^TTvC^ *1Tf%^ 

c^ m c^tf«i5rr5r ^<it!r iSi^ 70“c— 

120*C ^tnt^C^ ^%9r ^3twtf^ ( gasoline ) ^1 fv^ 

(aviation spirit) ^STI3^^ i liTl 
’STv-r l « f^^rTR^ C^ST?iC*f fn?l-3?C^r4 

^4^T?r ^1 1?^ I ^J5T35T?I ^1 I 

(ill) c^®T 120“—150°C «srf9'^’iTC3f 

cw ’it'S^i m I t 

iiv^ cs9\ i50“C—300“C 

^flc^r m C^Wtft*T cs^ l kerosene ) I 

«fr5!T^ C^@T^C^ <T5I^T^ ^?n I 

(v) ^9rt ^9 5^1 

few®! C^9r ( Heavy 91 Diesel oil ) I «ilt CS>^ ’IT 691 9T9 300“C 
—350°C '®f9f^fe 9filW C^9T 9^919 9*C5T I 

919519 ?F91 59 I 

(vil) '5^196 ^55 ( 350“C ) ^5[^ C'^C9T9 ’«9f^l ^’s^r 

'Itf^ ^f9^5T «tt«5l 919 ^fac9s1&? c«9r ( Lubricating oil) '6 
^59f*f ♦fjt^tf^ I C^39 93f’flf^9 99*1^195 '9‘9 f99l9J®l 

919^19 ^91 59 I ^99T ^Jl9lf9‘9 C^l^^ '6 4t^f%9 m 919315® 59 I 

Tviii) 350“C ^WC59 9f^3r C®C519 

9C3F '« C^ ’rf69l 919 I ^51 C9l9 9lf^9 

4 

^6 f^f^9r5t95 ^r’f 9T9519 591 59 I 

(ix) *tt^5OTI ( Residue ) ; ^19^ ^559^9 95WvC59 

*fm-f^9i9 9f^af c^9r 5lc^ ^9f»rl 5^51 *f1r1«^5C’f 
^ ’I1'69l 919 I ^51 91^1 ^9*t9 5119? 9T95r9 591 59 I 

















tDesfrucftve disiillafion of wood) 


[c-50%: H-6*/';0(S.n)-44%] 


350°C <5t«rt4» «I14T« 1^C5' 



■SFimlf «R»f 

f 

?rr 

RT 4 >f 9 l 







4fa3 s*swf5isi ^ v^rx 

^ r 4 ' -1 

I 1*^2 co.coj 


'SBiNfe? < 5 lW 
awwlsia wiPte fit 
(2-4;} (ictf) tSt 

4 








«T« 

^•rTr<?f 

WH. 

*rf^? 

«ft«r nrf^ -i 

1 



1 

26"0.80'C 

5If^C5|tC«r*T nTf^i 


4—6 




(Oymogen ^ 


1 


2 

30“0-70°0 

c*?cSff*^'«iTJr 
(Petioleum Ether) 


4—6 1 

1 

5pi 'Q arr^'V 

8 

70“0— 

120“0 

(Petrol, G*8ohne; 

* 17% 

0—8 ! 

1 

1 

1 

1 

wwTsfr, 

4 

120"G— 

160°0 

c^arwr^sf 


8—9 

*t»fsr 


(Bensme ), 






[ c^r9*r ] 


• 



160*0 - 
800*0 

c'<Fr^Tf*?sr 

[ Kerosene ] 


C4 

1 

«0 


6 

— 

i 800*0— 

1 850°0 

1 

'Stft 

(Hesvy oil) 

64%| 

1 

12 

ffCWei ^faiiT^ 



( Diesel Oil ) 




7 

; 850*0-^ < 







(Lubricating oil) 

177,. 

1 

rnffepn -^51 



nir^tf^psT 


cvmtnirr’i. 



(Liquid ParafhnI 



IISR «Wr5 

8 

' 'srt^'S 

C^sfiar, 


1 

c5rt^Tff«5i 



^t?itrq5sr ^1 (TiTst 


1 



1 

( VaBelin and 

2% 

i 24—28 



1 

solid Paraibn) 





1 

1 

1 

1 

30°0—60*0 




9 


c^clrfsi^tar f*t8 

1 



TSfSft^ 

( Besidua ^II 

(Petroleum Pitch, 

10% 


■5fir«r 

non*volatile 

and Asphalt) 

1 
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<f'9— 

^s&H C^tffert*! ( Synthetic petroleum ) 

1. ( Cracking of Heavy oil) : 

r5«T ^ ^ 

^tf^nd ^ '« 

csar I .iltili’f ^1 ^ 

^ iiFJTfV* ( cracking ) l va?|^ ^5f 

«rfw I 

2. (Hydrogenation of coal) t 450*C 
'®t*fT•^c^F? ?rt? fsramirm f*!^, f^r^faTtl?, '•hHk 

Frc’»f 

^1 f? >a^N ^4swt?r «rc<rF ^^c^tcw*f ’tit^ 

^T?1 ^^9!1 C’icitcsr ^ I 

'5t*(fvt^ c^m 

*fro5 ^Tt ^ ?rc«fj ?T?C^rcaiR Ffsitcs^l 
■9fm I vjj5i*iw^ 

3. 'Crs^il-W ( Catalytic method ): 

'ii^' '^t*i^Tiii (CO), 

(CO 2 ) vfivx (Hg) 

f^-fTt ^1 »!*v«(^*l ‘^■gH'S CncttST 15? I ’ll? 

va?ii^ •ffl^Tc*! c^ctr^i p?r 1 

III. ^ r g fr # ( Gaseous fuel) 

c^i^Tl CTTPRI c*ir1iTf^?T3r <ilt^fi^ ^tJt’f ^ llti?tc?l«^ 

( natural gas ) *lt’e?1 m I 

jpTf TlftnT? <fl^t «rlTiifi(^rs «fl1f*f 

0^fm ^JiTfifr^ *ff«r3i '«tfit *cai ^ 1 5k^ 1 '3f«r^« cvtw cvlon 

4fl47tt*ni fT® en?P5T c?<n VHf I ’Titi’ni f«rnr 

SR I ^rfnrffsni «iff *ffihTtM <*t nitsi *iaf ^iiTs?r ^wP9 

SRI^ l 
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It'S 


Tl 

w f«5Tf5 ?frR «f^ I : (i) «ffi^»rfir 
1tjt*f ( Producer gas ) (ii) '®^t5 ^llt^ ( Water gas ) 
Tl (lii) C^t9i (Coal gas) I [ C^t»l 

I ] 

1 . ^ ( Producer gas ) t 

1000 “C 

I vat 

(CO) 

'6 ^t^rttr^ (Na) I ^ 

entry's Tl cgfC^t't-CW'S’n '2(f^^*!t^ 

^trsf 

I 

I CW erfe|31t^ ^J15T 

'« 2}fiRf-f^( '« ^ I ^**n: 

2 C + 03 = 2 C 0 “h 58,000 ('®T’l) ^aTv 

C + Os = 003 + 97,000 '> i 

vat 9 rr^ c^Tc^'?i ^v* 5 ic*f 

^t?il : COa+C^aCO. 

(- 39,000 ^rn:^^) I (exothermic), 

( endothermic ) I 

TOt^*rrt^ (CO) 20 % 

(Ns) 64% 

?t^c^W(Ha) ••• 10% 

fm^ (CH4) 2 % 

(COa) - 4% 


\\ 


• * • 
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( Uses of Producer gas ) 2 
<fjpf vflTv ^ mi 

5lTtctTC«r^ I siTfc^fC^JT ^*fT^ ’fIt'T 

I 5r«rP(^ «iT^T^ "^^1 ?? ^fl^• 

I MT'5 ten c^nr ’tn»T 

^^nTffCil 'ilTx FMtf^T^ ^SI'S vilt ’(It»r 

I 

2. '«?rt^t?r ’fjt*! Tl ^t®I ( Water gar, ) : 'QHt^n 

( «fT7[ 1400“C ) 41 C4TC^4 ^4C4 ^*«^4 

% 

4f4 5T5lTt4l I '641^X4 ^JfC43 ^’HWtSI «jn «rr« 

*4!T^4 4C^t4^4T^^ (CO) '6 ^T^r^TC9f^ (Hjj) I f^tel S 

C + H30=?iCO + Ha (-39,000 

5TT5f-'^^ C^Ti:^4 ^nC4 4TC*44 f4teT4 4C4T^>nt^ « 
i 441 1 c+HgO^co+Ha, v£i4in f^ten 44 
W4 1000°C-4 ^:4 4T41 «fC4T^i1 I ^34X4 ^Tftcsi 

^t^JX ^X^-'«;f4Xt® ?4 1 441: C+2U20=^C02 + 2Ha 

f4teTf& 4te! 51T9I-^<9 r4TC^4 4Tr’^4 

f^teXV ^4 ^X44X3i1 |T4 4T4 I ^4t4 444 

4XC4r 4X147 ^3^4 4XCM4 '£}4X? 44t 4f44l C^TC^4 ^4C4 4Xl l>X4Xt41 

454 ! vil4i4 C’^'Cai C4 «tf^^4X4 4114 ^45^ ^4 
’SX??) WXfeU CW€4l ft I fft4 ^X<XT*^ ?f4i 4X^C4 ’*7X4X4 4X4 
C’?Tt^4 ^’XCf 4fsi*74 4»’4 5X41^41 '64X15X4 ^X4 ^’®4**l 4^41 ^4 I 
ijte4X4 4 JTi: 44 41X4 ^4^^ 44C44 {[#t 414^4 4'41 ^ I 

^44 >6 ^^4 4Xr^4 f4f^4X4 4WX^4Xt^ (CO) <6 
(Hg) 'il4* ’«rr*f%’f^C4 ^X45X ^X^-'«r^4t^ (COg) 

154 1 'flt 4Ft^sr ®X^-^^4X^® (COg) ^4t4 (Hg) 4T41 

f4^tf4^ 45^41^rsrnprx^c's (CO) 4f4«r^ 44) 441 J 
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41 

C + H«0^:iC0+Hj 

C+2HaO;?^C02+2Hs 
C 09 + Ha=±C0 + Ha0 
[ «ft%^3Tr4 'S '€4t^»T4 ?tnt44 4t54 Tm 44^44 I 

«HTl>t4 41 ^44 ^nTC44 C^Cill 4t44 4»R:91 4-^ 44 I ] 

4tjtc4i4 C5rtfet^5^ 4at?r^fi?^ 

4ttC^n^sf (Ha) . 48% 

4t^4 (CO) ••• 42% 

(Ng) ••• 6% 

4T4^ (COg) ••• 3% 

f4C44 (CH 4 ) •• •• 1 % 

4144t? ( Uses of water gas) % 4t44 4t*n^4tt^ '« 4t^^TC4R 

(CO '« Ha) ^«4 Illt4? «4T^T4 ^4^1 

cv(f^t4t4 f4S«f I 4T44 4l^t^>it^C^4 ^41 v£l^ 

4]t4 f44T^ I 451 C4T^ ?fTK44 4C4 f4*fl44l *f?i:44 ^T4 '« 

^n:51t44T?(t 4T45T4 441 54 I 4tf4fsT4 

44t4 ®2I8 <il4 4n4 414^^ ?4 I '841^14 5tTT4 5^1^ 4lfnf^J4 

^5vfT4'«r;i 441 54 1 c^m 

f^4t»fc^4 ^51 4T45T4 441 54 1 
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K»mR— 

's 

( Difference between producer and water gas ) 


cc^« Ha 

20 % viiTv 10% , 

64% 
^^(^1 I 


3. CO-il<l '«PN*f 

f^c-t^ iR^ I 

^JT>! I ' 

5. ^TT^- 
I 

6. ^^’rfw=i 

looo^c ^TnTtc^ 

c^Tc^?f ^nc?r ^ ^ I 


'8!rt&t5 ^3ff 

1. 'Q’lT^T^r ’tTTc»j^ w ir?=r- 
^S[ CO ^6 Ha ^^■‘ 

48% « 42% , 

6 % m 

91% 
f^^«i I 

3. 'e^T^t^ 9fm^ CO'^flil 
^•v»r 42% ^fei¥| ^^1 f^lTTS' I 

4. «2in 

( CO + Hg 

^T>1) I 

5. 

« ’«rtc9ifRFwtft ’fTT’fSitn 

^^1 ?ns 1 

6 . f^f^i w- 

i^?IRF I ^Tt ^?T?r m 

9!T5T ^n C^fC^? TTf 

FRrfJT ^ I f^f3Rt?[ 

iooo°c «rc^T«f^ i 
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3. : 404 *11^ 405 I 

t 

4. ^Ut*r (Laboratory gas); 

C^r^Tf^5l ^tlt^ I -21^^ 

^^1 

^ I vf)^ 5it9t ’iTcaiif irr^il !F? i 

^^tcn 4}^ cv?@i ^f?rni ^ >t?i9i 

’tiT»i ^ i ’tm 

^^rrc^j 's «rarrg Tsrr^otsi 

BfT^lTRI m I 


Questions to be discussed 

1. Whab are the different products of destructive distillation 
of wood ? How would you prepare wood gas ? 

2. What are the substances produced on distillation of coal ? 
What IB coal gas ’ What are the uses of the distillation ? 

3. 'What are the products of distillation of mineral oil ? 
What 18 kerosene oil ? What part of the distillatiou product is 
used as aviation petrol ? 

4. How can petroleum be prepared synthetically ? Give 
principles only. 

5. How can producer gas be prepared ? What are its corn* 
position and uses ? 

6. What is water gas ? What are its uses ? How would 
you prepare it ? 

7. What 18 laboratory gas ? How is it prepared ? 

8. What are the different types of fuel ? Give examples. 
What are the products of distillations of coal and mineral oil ? 

9. What is distillation ? Give an account of the manu* 

facture of coal gas by destructive distillation of coal. How is 
the gas purified from sulphuretted hydrogen ? Name the 
by-products. [ H. S, Exam, (comp) 1961 ] 
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10. What do you understaod by destructive distiJlatioa ? 
How does this process differ from ordinary distillation ? 

Name tbe important products of destructive distillation of 
wood. From the aqueous byproducts how can you prepare two 
important organic compounds ? 

Mention two uses of each of these compounds. 

[ H. S’. Exam. 1962 ] 

11. What is producer gas ? Give reasons to show that coal 

gas in not a producer gas. * 

Give examples of two forms of producer gas and state the 
chemical reactions involved in their preparation. Why they may 
be used as fuels ? [ B S Exam, {camp.) 1962 ] 

12. How does destructive distillation differ from ordinary 

distillation ? Describe how coal gas is prepared. How is it 
purified ? Name the by-products. [II S, Exam 1963] 

13. What are fuels ? How are they classified ? How are 

producer gas and water gas prepared ? How do they differ 
What are gasoline and kerosene ? How are they obtained 7 State 
their uses. [ H S {comp ) 1C63 ] 

14 What do ybu mean by destructive distillation 9 
Describe the changes you observe when 'wood is subjected to 
destructive distillation. Name the products. 

[ns (c(ymp) 1961 ] 

15 How does destiuctive distillation diflei from ordinary 
distiillation ? Explain why the lormer is called destructive 
Illustrate your answer. 

Name the by-products in the manufacture^of coal gas and state 
their uses. [ H. S. 1965 ] 











(^rnjr frt^, siwfb, Sw 
asr^f^v 



C^'tf^^ *fift*^ ’^T^l CT^’t I ^^Tl 

■sfT? *f*{ 'fl^ C^T5? C<fTJt C^^C?t?l "slTaf ’l^^l 

5T5ft:?^ ’ftn 1 C^T^ f^*r^ JEF^II 

C 1200 H 2000 O 1000 . ^ 

®ttfT^ 

*fW3 ’l’^^ ^T^®! 

^,-<5f I 1858 IlSt^ C^^8T ( Kckulc ) 

i,rc^ ^^®i I ^1^*1 

f^fsa '®rf^f^, ^1 ( struc¬ 
ture ) '5{«JT^ '« f^9t»T I 


( Kekule’s theory ) 

T^m^ 'Sf^NQfsT?! ^1 

»ia5i *3^31 <2(sf1*f f^®T^ C^^fCSf I fml^ ^Tt*^ (Vant 

Hoff) «n C^3T ( La Bel) C^^C«1^ I 

'^^’f ^Tffl > 

’JfT^—C^ 'il^C’^T^ ^<ls{T1i^ Tt 

W ^ > C^^> CH 4 , CCI 4 , CHGI 3 , CH 3 OH 

^Jtfk I 


III—27 
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^t<a[ TO v£i?F|g ftc?rr#[ 

*<tt? I C^^, C3FT9Tt^—C0C4 , 

'« >4^15 f^TOnft *{^1^ »icf « ^ 

*ffw I : HCN (^^c^rf5i?rfi?T «ml^) i 

‘wa^’ CTOT^t^ 4f4t*r ^91 vS^tS ( bond 

Tl C^T«M* (—) ^1 I TTTO? m <?!Tafr®1 ^ 

«t^ ^ ; 



f3i:«f5r 

vil^tf^^ f4 ’T^^TJ ') <Tg"nr? 

’Tsf^ f^^im ?irf ( open chain ) 

Tl ( closed or cyclic ) 

'511^ it^:^ Htua I : 


H H 

H H H 

CH 

I I 

H—C-C-H 

1 1 1 

H-C—C-C-H 

HCf^ \cH 

1 1 

H H 

1 1 I 

H H H 

hcL Jch 


c«rfr*(^ 

yr 

CH 

c^n 


^f9f.HifB 

ci\*f 
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?i^in5, ^tf& ’R-ns »!’s5!?t ’f^^T^vi}^ C^T^I^, ^ C^Rrl^ 

^1 ^<T«« vii^ (single bond), (double 

bond) (triple bond) ^t^1 ^ ^C“' m<i I ^'*11 5 


H H 

I I 

H-C-C—H 
H H 

Ti dt^t (^^^ 
Ciit^t) ( Saturated 
compound) 


I I 

C = C 

I I 

H H 
^f!ffj»isr 

^cR?r (RT^T 

^1 dl^ 

(c’qtif) 
(Unsaturated 
compound) 


H—CsC—H 

'=nTr>itf^ 


T! C^'t’f 

( (R>«f ) 

(Unsaturated 
compound) 









420 


( Saturated and Unsatutated Compound ) 
m I 'ill 3Tf^ CTt«rT'$1 

C^TBf^ ^1 ^'Q <2f^T»( ^^1I vilt 

^'o ^1 c^'Sf^ Ti ^ Tl 

*ii?pfB 08^ «ii^f5 Tl ^t^t'« ^V9 I 

»l**t ^ (^rt^ ( Saturated compound ) ; CT bw C^'k‘*t 

c^t^rrsi ^ <sN»i»r 

35^ c^^*i 1^ c^-st ^ I 

5tf9f5 C^*( 

c^’tr^F ^511 I 

( Unsaturated Compound ) t <?I C^\c^ 

?r| C^ETtW^ ^1 

Tr?ii <2?^^ ^311?? 39n ^?r ^ 

C^TSJ^I <fTC^ WtC^ 

Ct^’f 35^1 ^ I 

Ti tr<i^ c^\?f f?P^ tf««iivi^, 

’sJlTr’TfS^^? ^ (Tlf?'? I [ ^P^'sn ^]gt?l J»g<jj ] 

C!s\^ 

( Classification of Organic compounds ) 

55*1:93'« vC^'s 

f^fsg caf^c^ I c«lt»f caf^c^ f^'Sigs— 

(^) ca?rf5 casi^fr^ <?i\^ W ‘'SC»i5^ 

(Open Chain compounds ) '*8<*(?|1 ^Jtf»!^0^ C^W 
(Aliphatic compounds) i 

1^3 cal%3 =1T^ <1 ’Crt?W 

( closed ) ’'$’^1 ( cyclic ) (?l\^ W31 

( Aromatic com¬ 
pounds ) I ; 

CHs—CHs-CHj—CHa—CHa—CHa 

«lJtC3K^f6^ C^n 


HC 

HC 


CH 


v 

CH 


CH 

CH 


«fa*r 

31 
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C2ffc*f^, tRf%!T, ’arrff^fS^^ 
c^5f I ^fj|f ^^'»5*s^*T ?i 'siTffSTcvfB^ "art^lir 
'« (?5\c5t I f^c««rii 'e c^'tc’R 

c^'tc^f^ I caf^fa* i 

cif\nr^ cai%«Tn 


^ ’jw ^n ^^irfi^npie^ c^\?f ctfiTf 

I I I r“ j 

»!■%«» ni\»f 'Brjrpi_<8» 'sritfsiJir^fa'? c’t^’T '«rjtm:*i15^ cf^ir«i- 
t5rr‘!fsr, ^fvfiisr, -Brrrfjr- Jff^rfrmT^rtf^sr (;,^»f-c^ra5r 

t^sr V8 C^5f 

c^\n n^’f c^^r c’r^’t 

9|n^ir 'twt’fc^ 

^911 ??f I 

<1T'e?l I '5TITCatC’5ff5’F ^"5^5 vil^^^-sr 5t^ 

^T'S^ll m iTt^ 'a^lTC^TC^iS^f nT^1 I 

{ Organic Radical 1 

'srfn^nn ^e ^rvcTfTi’t i 

I (CH 4 ) « 

(CgHe'l fnf^S ?rl ^ » 

5!T«rni«f^ vflt (?rt^ 

( Derivatives ) , 

(- OH), OFW^^ (- Cl), (- CN), 'STJt’rrtRI 

-NH 9 ) (Radical) TO (Sff^^tf’T® 

p[f%« C^’t ^ ^ I ^^a*!- 

f^c'«ri( (\5!) fii^rr^si csFtaif^ 'srrtf^^ 

CH 4 CHaCl CHgCN CHsNH* 
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<arwfw I’TftR 

«{r®T4fB^ W CH8-ai^*tiR1 I 

c^ii? c^i^ ^ ^fe® c^ 5JR59C f^l^tif 

^rrc^ ta??? ^ c^k^st ^^«it5T 

cw’ifi cfi^ ^ 

?ntf®Wf®T (organic radical ) ^»!1 l?r I 

CHs ^^fS I 1^1 %«R (Titif 

t^C5f 31511 f^^W aj^^ ( Methyl radical ) I 

^5f?l ^515F ^$<<1 CTgf^^fi;^C>T?I : 




^svs 


^avs 



CJf^Tt® CTl?f 

«rrTf>r*T 

’«7T*TOf»r 

%’.sr 

Tjisfttsi 

fu^ifr^ rf 

f;(l?rf^!>I 'eriTfsR 

-Brrfs!- 

OH* 

CH,- 

CH,01 

CHjNH, 

C3FT?*1 CH,OH 


^?fT^si ;5W<F 

C3Ff^T^5 

tvfrtii ^TffiR 


C,H, 

C.H,- 

O.H.Ol 

. 

0*H,NH, 

C’^TiP»i 0,11,OH 

c-sTtrnsr ! 

1 

:«rT*ftt9f]^-5f 

Cfltntt^PT Cy 

C«fT*lT^*1^tfa?si 

c«fTnt^ '*rjt*i- 

c,H, : 

CgH^ 

0,H,0I 

C,H,NH, 

C^T|f»1 0,H,0H 

C’lfs’l 


C3FTn1-C^tR 

^nrf^rsn c^fjFsr 


CflHe , 

C,H,- 

0,H,01 


’ll fjR*? 




O.H.NH. 

0,H,0H 


^ ^\*f«rt^^ ( Functional Group ) 

«in9ic^t?9T (CHjOH) (-CHg) w 

«sr^*r (- OH) >itt^Tr«f irft® 1 'im (CH* -) 

^^tsr 1 (~ OH), (- COOH), 

(- CHO), (~ CO) ^nfw I 








»rcif <?f 

^ cki ^^9\ i5frc^?r ^*tca Ssrl«tr^ 

m ^<»|irt«r af^ 

( Functioaal group ) ?[9rl I 

1^'^rtlsT «rit^c=*Pt^r9i (CHgOH) (OH) 

?ji ar^'^t i ( ->oh ) 

C^'tW '« <2ff f% I 

c^c?f?r Ti «fff% Ti? v£i^^ arc’ll 

«K 

I f^f^a ^t’n^TST >2tt^a (Htc9fa 

^ * 

^ I fkfs9 ^ *f w't’t 

f^f«a casf^r® ^<11 I 5Pt^»mTsi ca(%’?T^ 

*K. 

^faai ?>iTawa 'Br?;«(t^a[ 1 ^ca^fS n 

^S 

.fiTx >51 •r '®i9^tft dtc^ C2^% 

1^C5 ctf«ai I 

1 . «rrt^C^t3f^^ aj*t (Alcoholic Group ) ; 

^'@11: —C—OH i > 4 ^ 11 :^ ^t^5t^Ff»|5T (OH) 

•K ^ ^ 

casr^a 'tm c^f'S^l 1 

fsfsjt^ST (CHgOH) , 'STTtSTC^t^si (C 2 H 5 OH) 

2. aJ^*! ( Aldehyde Group ) 

^’!(^M -C = 0^ -CHO, 

H 

c^ c^c^t 'iiai’i ( -CHO) ^Fn-tsrr^i CT?ii*f 

^ ^ ^(Ttnf^fti'S ( Aldehyde ) t ^«jn : 

(H-CHO) , (CH 3 CHO) \ 

3. ^t^fiW af^ (Carbonyl group) 

:-_c - O ^1 - CO—, w 

sri f¥« 

»ic«f ^ *frc^ I R iifw 101 <jf^ 
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?prnR—^5^ 

^ R—CO—R; w 

'Im ^1 ^ f%c^ (Ketone) I ^«n: 

Tl (CHs - CO - CHa) , f^'>lt^»f 

(CHs-CO-C.Ha), 

4. «5!^*t ( Carboxyl Group ) 

-C =0 T! -COOH, vii^n *sr^C*f 

OH 

c^m ti ^ 

c^T5? ^ a ^Tirfc^ ?? bsr^ 

mtfil® ( organic acid ) i (H - COOH), 

^rrtf^® (CHs - COOH) 

5. t3J^^ (Carb-cthoxy Group) 

: - C =0 Tl -CO-OC9H5, 'Sjtn ^T^f^sT 

OC9H5 

j^csf ( -CO- ) (-OC2H5) ^ i 

W 

( Ester ) (? 2 |^?i I W: 

CCH 3 — COOC 2 H»i) (Ethyl acetate) I 




‘S/] \ 

c%*!f^ cn^ 


1 5ttc^f^sT :-OH 


! 'sntsTC’ft^^f : 

CHs-OH 

2 «(mr^3rt^ • 

-CHO 


] '«(Itf5^^ ! 

; CHs-CHO 

3, : - CO - 


; 'gf^fstirt^si f5Ri>T5t: 
CH,-CO-CH, 

-i. : 

-COOH 

'BOTf^'g i 

1 

CHs -COOH 

5 ; ! 

-COOC 2 H, ' 

til’ijT? 

CH 3 -CO-OC 3 H 5 
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( Homologous Series ) 

' '« c^c’Hi =rt^ I (CH 4 ) 

1 fi(c«*rcaf^ csx^ ^t^5f '« 

»R^t? «rr?i>6 dt’f I c>r^*f 

'»nt9fc^t5C9i? ^•v^it'Q I «n:^T?F cat%? »r>.^ ^ 1 

v£j^ vfl^ C3!t%?i c’?\5f'®f^^ vfl^ cw^ ^ i 

co^ ^t^:i ^*v^1 ^ ^ 

*nr *(? 5^16 c^’^c’f^r w ^t«f^j c*f^i 'S 

^^cstcirs! »fti>rt^ (CH,) I 

filftw (Homologous series) S 

^ aFspw^tsi 

«iwft ^ ^ ew’^n ^rt? 

«iOT 

^ ^-fe^rcifil CH* ^?[1 15t511 

c.^ c«t*?t« ^"»n3i?i «ti:ntc5Tt^t^ ^1 

?[9fi ^ ^<1^^ o0?R»t c«i^ttfei?p ^1 ^ c^tc^i- 

^ (Homologous series) I 


‘ii^*f Tl ^irf^?!*!: 






CH 4 



C^He 

CHa 

CSltC*(5i 

CsHfi 

CHa 


C4H,o 

CH, 


CsHi* 

CHs 

C?W5T 

CeHi4 

CH 9 


C,Hic 

CHa 
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4<»T1 


fsTort^ 

CH,OH 

— 

^Rtt^ar 

CaHsOH 

CHa 

cantt^r 

C5H7OH 

CHa 


C4H9OH 

CHa 


CsOnOH 

CHa 

^iTtfirs 

4aj>l1 

»rt<4j 


HCOOH 

— 


CHsCOOH 

CHa 


C.H5COOH 

CHa 

'siTTf^'B ' 

CsH^COOH 

CHa 

^1 C^ 

cvitcgn^tt^ *l5TtC^% 


^ csih^% m 

C’ftC^H W5tfT® SP'S^ ^V^'% t??TC*?? «f '« 

'« »i?^>rr«(ji c^^tc®iw^ ^1 c2^%i 

«r^T^ t >lTf5C^ c*f^ : 

'ATn ’RI'!lt*l,>!*^H ’iM^J : CHa 

2. f^f«9 »!^ir*l-C’S^»f ( homologue > 

3. >R9|C«RJ (mol. Wt.) *|T9 c^c^nj 

IT*I *Itf I 

4. '®iP'5 >TtW mw »R’ir*r?l (M.P.), 

(B.P.) 'e (Density) ’THl $P1 *n![ I 

5. '«rrrf9i^itl6^ ce|%? ^b5’®?i 

f^faiTO c>>i:a[ i 

TOT *rr%c^tcirf- 

CW1t*l ?|9|t^*iys (Chemistry of Homologous Series) 

5W1W«I 
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( Isomer and Isomerism ) 


{ molecular formula ) ^^1 ^^4 
^ I CgHeO—^^ ^P^'siT^I ^ ^-e^t 

^T5 I SjTsj I ^51 I ^P^ 

I ^ iflt^^l I ‘S^’f CgHiaO^ 

— nl 66 'im 

CW'e?1 I CgHia—^^511 ^t^l CaHao—t^l 

i?(f^*rf8 f^f«a c^f'e?i1 i ■si’:«(j 


>rr«fra*r^ vii^n i 

c’fitc’t^ (^f5«T (?it?t 5*^51) m TO 

I H2SO4—ist ^^TO 

c^iTT^ I 

( Isomerism ) S CTOi 

«rt«ff^?P MiOTT 

^t^CTOt&^( Isomerism ) ^1 5rart<»f«rt 
( Isomer ) ^ TOK*! mi ^ I ‘«lt^C*n’ '«(< 

*rrsfcTN ^ 

CaHcO—c^tf 
*frtfl I 'S^IB 1 ’tii^ t?ta 23‘6*’C. 

c»rff%^iTsi? ^ t^i f 3 ^fi^?ri 1 

^T^fCTT^ ^asT *firr< 78*5“C 1 Ift 

c»rff^?iTc^? TO I c^^sia vs^ 

«fttc^TO ^1 TO: 

H H H H 

t I I 

H—C—0~C~H 

I I 

H H 


H—C—C—OH 
1 I 

H H 
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( Sources of Organic compounds): 

’i?r<f ?rT4 

Tfu I «rf6^ I 

5pc«T c^\»f ’tt^ 

I ^5Tnfjrr’rrc?i« c^’T 

^1 I 


Questions to be discussed 

1, State in outline*^ Kekule’s theory of the formation of 
organic compounds. Give examples. 

2. How are organic compounds classified ? Give one 
example 

3 What IS a homologous aeries ? What are the characteristic 
features of a homologous senes ? 

4 What 18 isomerism ’ Give example ol two isomers 

5 Define oiganc ladical and Functional group Give 
examples. Wuat aie the sources of the organic compounds 

6 Write what you know about tho following :— 

(a) Homologous senes, (tj) Saturated and unsaburated com¬ 
pounds Illustrate you answer with examples. 

[ S' S Exam. 1963 ] 



Ti • 



'« C^’fC^ ^9f1 ^ I ^^^1 

c^\c^ni «rrrw ^wt<i ^^ntsic^t^cT, '«f]T9if^$t^®, fkz^u, «mf»f^ 
cat^^l 'tm JTV^rT^ ^1 

( Derivatives) ^^1 ^ t '«ntf^C^^ 'e 

'amr?in^f6^ cat^c^ I fi^c«|5| call? ^Tv 

^c^irsifi?^ cat%ij I 

T^kus «tn:s I 

( Saturated Hydro-carbon ) c^'tc^f 
5Tf^f5 c^TWT^Tt JT*»pl^ <«ftr?F I 

»tJt?r#if ( Paraffin ) ^ I ’lTf?rti^«T 

( olefin ) 'SjJtSlC^ 

( alkene ) ^^ll t CTT^Tel 

'<Tc^ I ^v?fn i 

C^rw^ ^\ ^ ( double bond ) 

C^%1 ( Ethylene family ) ^1 { Olefines ) ^^1 I 

C*iT«^ ^1 ^'3' (triple bond ) 

'«lJt^t&f^-C^tSl ( Acetylene family ) i 

1. <ji^ 5^1 

>rrw¥?;^i5 c„Hs ?» + 2 


CH* 

CaHc ‘ I 

C^rft’f^—CgHg H—C—I 

’fk^^—C^Hxo H 

f^rofsr 

(CH*) 


H H 

I i 

H—C—C—H 

I I 

H H 

tr«|5T 

iCsHe) 
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<2fr<rf«r^ 

% 

2. ftw|v 


m<rr?i«i CnHj^ 


^Rf»R—-CaH^ 
<«ftfnf^5l—CsHg 
f^^fiisi—C4Hg 
^rrf^f^^—C 5 H 10 


H H H H H 

i I III 

H—C-C—H H—C—C=C—H 
tf«ff»5T I 

(C.H*) ” 


(CgH's) 


3. f%ir ^ w»r ^ 

^"911: C„Hs„-2 H—CsC—h 

'5r7Tf*jl6f*l^ 

: 

^tf>ff5f^a[; CHsCH (CaHa) 

f3ii<,-T^9Wtf^f8f9»si ;CHs-C5=CH 
“ CgHs - C = CH 

CfSt’ltts! ^7tf*lf6f91iR ;C,H7 -Cs=CH 

*!tf^ 2 ^ "T?! 3|1 

a>c»f3 5rc<(r 'S ^Ttc^Tc^c^3 CH 9 j 

v£i^ mfa ( Homologous senes ) ; ^ 

C2(«| .l|?pfB 3nf^ ^1 

C5TC«lTC9TtifF! f»lfi«f I Ca(^^ ^spPt^^T, 

1>r^Til, ^TTpi^ t^JTfif c^'tcn^ ^ ^’fTWTsf | 

i c^f=fT^c^3 ^xm 1 'st^, 

'*T9tg» (P?tC9!3 »rc^ ^ ( additive compound ) 

ntC3 I 



I. fticaf*! (CH*) 

( Saturated Hydrocarbon ) 

•191 "W w»ir*fmr ^twi srTffm ffum jfjTJifB #^*w c?«ft tiu 

srfirv c^-»nt»i1B ®1ihn '■rtcsr^inr 'yft srm ^ fi(W*? 

( Marsh gas or Methane ) l [ iflij *!C?r « ^¥9T*I 

( ph,+p,H 4 ) Tfc’f I ^:’5p^eTr^ 

«r41 ] cttSTfei!iTCJ« « ^sut? f3[r«far •ft'e^il i 

’fin •rf^cc's jjar^ ^ i 

altf^ ( Natural occurance ) S ^rfC^ 40% 

’fT'e^l vilTv «fT{pf«’9 ^fJTCJT ( natural gas ) ^f^>rr«l 



3rf<rT^«i firr'^r^ anaf® 


85 *r^t*‘*r» Tl •fTT^Tf^i'^ ^\fn 

ot’f I 

1. ?r>rt¥5rr^rrOTr ai^ (Laboratory Process): 

'stM C^fert^ 

«IJtf»ldc^ ( CHjCOONa ) C Soda 

lime) 9»rrtRt?tTC^ ^ ^1 

. (Tflf^wn «rrr%^C^ (CNaCOONa,3HaO), 

I C (NaOH) 

c*iivi (CaO) c»iT^9rr^^ m 1 3 *i^-=ic9nt ^ 



^»r5?ii <frm wrw^ m 

»rsv5t^ ^1 ^ (fsas c^^r) i va^ ^m^f ^ i '^f»{ifei> « 

CTO1 «rrtc^ '2ff« ’tnc^ 

^rr^f^=i 'e «rrc^ i 

f^f^l: CHaCOONa+NaOH-CH4 4-NaaC08 

cmfe’TW 'srnft:^ fJirifiT c^rtfesTar '41^^ 

«(m^Tf^^T^TT9i f4^frr»i csft^itN istsrr^ii ’«nTl^f5^=( 
c*tw *(T?w ^ I 9frfi»ra" 

WJ f4g I 

2. filSai filC^ (Pure Methane): v^^fB 3Ft^ ^1 
5?C9I m Tl ^^C4TfCST^ ^T’T^T’ ( zinc-copper 

couple) ^^1 

(Al-Hg) ^f'S I 3IW f^Ci^W ^WST (separating funnel) 
fsjsfTtsi (CH3I) m I mm's I 

[ f^*«F »fH1 C^f^CST ‘»tTC9 

*iU5 I ?5T| Zn-Cu t OPT^Tt® ^^*1 '»rrf^5f^f5[?im 

wTiti (Tp%9T ^nc?i 3;t?[^Tft^i 'srm*! 1 t?T^ Al-Hg 

I ] 



f*im «f^fe 


^ ( nascent) 

TO I ^jt^f^f^^T’i-'siT^Ta) ^n^t9iirrsi’6 

I 'lit «ncit«t^c^^ Jicsr 

^tf^ hsft T01 ; 
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$ (defused) ’*Htc»rtc’® i carff^icjnf faRii «rff«iff ^ i 
'il^ C^if : 


CH* 

+ 

CI9 = CH3CI + 

QFtST^ 

HCl 

CHjCl 

* 

•f 

CU « CHaCl. + 

fsiflfS^JT GPT«t^ 

HCl 

CHjClj 

+ 

CI9 = CHCl* -f 

cftnrfv^ 

HCl 

CHCI3 

+ 

CI2 = CCI4 + 

c^^rnFfTf^® 

HCl 


( reversible ) Rfip^l I 
C^COB I i^\ : 

. CH*+Ia^CH3H-If»' 

3^?T^ ^ f?5 ^^1 

I r^Tft^ Ti ?Ft^cwTC3Ftf^^ ^itf^ns c^i^t^l c^tti 

c¥l^c9f bsft ^1 ^5!rj: 

AUC 3 +I 2 H 3 O - 4A1(0H)8+aCH^^f 
AUC 3 + I 2 HCI - 4AlCi3+3CH4f 
«mg^fw5r fsirifsr 



^it«5f5ifinn3i 

% 

f^f^i Tw%m 

in -28 



?rf«(ini ^fiT^r ^'3 Ri 1 ’OT wtrs^ w*f 

^ (feaf c*r^) i i c^fwf^r '« 

cm f^Tmn «rr« 

>6 ^ 'TtC^ I 

f^f^l: CHsCOONa+NaOH = CH4 +NaaC08 

cmfe^rnr 'srnt^c^fe ftir«fsT prffe’^'m 

01^ '«(rr:^f^?T^jT«i f^^£rr>T capt^T^^ ’'firl^fBf^sT 

c^l^ miw >R(t^1 ^xsi^ ^ I ^1 T^XS% ^^C5T« vU^ ’fm’Rl 
’Ttnj <«rtr^ I * ' 

2. firc^ (Pure Methane): >ii^fB 3Ft^ ^1 ?[^ 

Tl >(CMJ ( zinc-co 

couple'' ’T-v ‘ i^ysical pror 

’trt'f I (ii) ^1 I (ill) ^ 

5^%?, f^% '€ ^n«FT^« i 

Ki (Chemical properties): (i) fe^OTl 
(inactivity) % fkc^^ >il ^fi> I =rrir$f 

^1 '“TjTf^^, ’FT^ c^m ^1 ♦fift'f 

(ii) ^C^ %?n (Action of air): ff{W ’tit*! i 

^?l?i JiTs ^»i '« ^t4a[ 

(CO,) ^c?i I : 

CH4+2O2 = COa +2HaO 

'Sffif-'tC’f ^Tl'« l^c*! fwf?*! ^ I "51^, mn 

cir^l m I 

(ill) «srfe*lWl ^1 ( Substitution ) S OPtf^sj '« 

fircflR f^jafe*! «rtwi *ff^c»! «m'a '4^’ ^twi 

^t^csni C3FniT^« ’ffr^ ^ l VfM 

CH4*ftQla*C|4-4HCl 
OFtf^lsr « oitfk^ ^^c?ir«r5i ^^16 

«»f«tTf^ ¥a I ^ ^ ^tcf <k4 4“^ 
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aefuacd) ^c»rfr^ I c^f^csnr fSpri ^it'S ^ f 
faro/ifSi? : 


CH 4 

+ 

Cl, ■= CHjCI + 
fiwrt*i onirt® 

HCI 

CH 3 C 1 

« 

•f 

Cl, = CH.Cl, + 

fj|Ptl»m cjnrt® 

HCl 

CH,C1, 

+ 

Cl, - CHCI, 4 

c»tntT< 

HCI 

CHCI, 

+ 

Cl, = ecu 4 

t14i ciSttjUrt® 

HCl 


«?tWTf%5( ^ ( reversible ) I 

c^ I : 

CH4+l9;?5CH3l+HT 

(iv) ^al ^tc9f 

lOOO’C 

: CH 4 --> C 4^ + H 2 t 

(v) «i^f5: f^cv{^ '« 9 r (O 3 ) 

^ I 3CH4 + 03 = HCHO+Ha 

ftc^c*!5 : f^c«rc5(a fSffspa^i tfta ^- 

C^5l (Additive compound) 'ST^IrtTSI ^5?^ CStfaiT ^ CSTtf^W? 
STCIf FTf^fS Tm f®H C^«t <2ffipfl ^Tfl 

«J'*?tf*t^ C^ ( saturated ) C^sf I 

fijC^IOTr ^91^ ( Methyl 

xa>lical) 17 | ^lt7 ^911 CH3 - , 

5^j4it7 s ^Jtn «stm^ ic% ^ 

44 ? 1 *s Opmll, (3fW^t CJFtiaT^^ 'Q 

(CHsCI. CHgCIj, CHCI 9 CCI 4 <?itn 
17 7Tl P I 
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f 


2 , S CjH4 

( Uusaturated Hydro-Carbon ) 

CH2-CH2, ^nm (Olefin) wivifi N 

(3-4%) ♦(t'en ?rai 

t«tfm 20% *(T'e?n I tWi 

( luminous ) I ^ Tl ^ ^ (double bond) 

oftif I : 

H H 

I I. 

C = C 

1 I 

H H 

I (Laboratory process): ( 1 ) ^5f 

'sntfnc^^ gn ent^^ (dehydrat¬ 
ing ) ^^tTter (C 2 H 5 OH) 165’C 

CsHbOH+H.SO 4 = C3H4 -f [H2O -f H2SOJ 

H H H H 

II I i 

H—C—C--OH+[HjSOJ « H—C = C—H+ H^O -bHaSOJ 

I I 

H H 

‘ 41 ^^ cffm <gr<irc^ ^ 

C,Ha0H+H2S04-C9H5HS04-|-H90 
CjHbHSO* «C jH4 +H 8 SO 4 
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H H H H 

I i II 

H—C =■ C—OH+HaS04 « H—C—C—(HSO^)+HaO j 
H H H H 


H H 


H H 


H—C—C—HSO 4 C = C+HbS 04 


H H H H 

K\ ?[^C 9 T (CaHg - O-CaHa) 

(Expt) S ^Tt^5¥T?C»ni 

Tf[ZW I 

vH^fiJ ?Ff^?l (dropping funnel) « 

^ 1 ’icvf (KOH) (NaOH) 



ai«f 9 

^ »tta (washer) ^ t ^tf»r 

?*Ct«Trtr (Sandbath) 165°C ~ 170*C 

5 ut»rc^? 3 T-’«n'rt^® 1 ^titn 

i^it^Ti I *rr|t«T irtc^ 

^It«fC«Fr^»T f^*l Ut»! I \ 

(■ 
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^ (gas-washer) (TT^I 41 *1^4 

4j4lf^ 4f44l 4TtC44 4CW ^144 

(CO*) '6 41 ^1^14 ^-^>rrt5-( SQ.W»f4T^^il 44 I 

(ii) ^<rt%4r csrr^rft® ( CaHaBr) ( From Ethyl 

bromide ) l «nt^C4T4i:»I 4 f1&¥ *1^14 (KOH) 4$^ 

♦l>ti:44 C4^ 44 « ^JT»lC4t4^4 ^ 4 r*l 4tC4»r 4l 

4tC^9| 4tl'® C^ C^l 4f44l C4t4l^^ (CaHsBr) 

C4f44l ^f4f3!4 ^5^ 441 4t4 I 441 : 

CsHsBr + KOH ( ^9ir4t44 ^44*1 ) = C,H4*+HBr + HsO 

44i4»» c3tTiT4\5 4f«ffh*r 

(lii) ^«rt^ 48X141^4^11541 (CaHaOH) (From Ethyl 

alcohol) : (AlgOs) ^^1:4 360®C ^41^4 

41*4 M9!Tt4l ^E6TfC4 ^41 4T4 I 

fi4irl4r^*l ^«.^tlfC514 ft4r-^4if« ( Large scale production ) I 

C 9 H 5 OH + [Al 903 ] = CsH 4 +[Ha 0 + Al *033 

'»rjt9ir^tf»i 4f4rj»i4 

(iv) fin»4i (Pure Ethylene) : «t^-C3lT4t^t®4 

(CsH^Br*) «in^C4t4^4 ^4*1 4»C^4 (Zmc dust) 4C4 

4f44l ^41 4t4 I 441 : 

CsH^Br* + Zn *» CjH^ + ZnBr* 

4^«rf^4 WT4-C3fs|lt® 4f4f»R 

( Properties of Ethylene) 

C^V® 4^ (Physical properties): 41^41 •il4?. 

444^ >i|4Ff5 MiU 4X14 I (ii) 4»C4 ^41 4T41« 314%, 

«iJt4C4tf4, ^4T4. C4f*R ^Jtf^ 4F C4^ 314% I (iii) 

4144 cm 41»I41 I (iv) ^414 ^m»l Tm ^ 4^41 4t4 1 

4rt4rt?f^ 4 ^ (Chemical properties) S (i) ?I1^ fil|f5l 
(Action of air) 5 9fTT4 •il4*N 411^ «l4Rfil\5 

fn4t4 4rt^4l ^zi I 4tV'e^f«rei^4 %iFt44 4i^ i 

4^* C*H4"H“30* **2C0**4'3H*0 
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(ii) ^ (Additive 

reaction) 8 ^|5 ^1 ism-^ 

^ vfl^fS ci|\ni ^«(1: CHa«CH, i 

^ nfm' ( reactive ) i 

^t^CSPI-^^Pt^arj CTO ^^ TO#(l1 ^ 

»icw ^ ntc^ viiTs m*\ f^fantr^ ^ 

«n ^1 I c^tii c^lt ^ ftiri 

ws »iw ^1 

c^^9\ ^ ^5w ^1 

«utf^« fifen ( Additive reaction ) 5^1> 

(5p) (Hydrogenation)** ttnfBTO ^1 ^ITW- 

f^TO ^ »lt*nc 4 *i)TN 150 “C 

( additive compound ) 

I W : 

^sH4 -4*H2 = C 2 Hq 

H H 


H—C =» C—H-»!h-C—C—H 

II ill 

H H L. H H 

^r»ff*isr 


!+H2-> h—c—c- 
! 1 

H H 


-K 


?Ttc^c«R I 


(^) wtcwtc«rc*!?r fap^ll ( Action of Halogen ): '€ 

C3Itf^5^ 4iwtc?t I 

^1 ^5^ c^itI mt w 

I «JT9!^C<?[ cajtf^l^ fWTl TO»tl«T« 

H H H H 

I i II 

C » C -I* Clg - Cl—C—C—Cl 

I I II 

H H H H 

tf^sT TOfti»r TO armt^® 

CHa « CHa + Br* * CHaBr—CHaBr 

TO^*t TO«c3ni«t« 



440 - biR 

(»f) ^Rf»R ^jtf5n?Kr '*TrT^ HI) 

^’«rr^ ??r»rt^ i 

CH. « CHa + HBr=CH, - CHaBr 

^W^Rcarw^ 

CaH^+HI = CaHjI 

«rrnrf5t^® 

{0 «0tf»nP51 ( Action of Sulphuric 

acid)S TOtf^4f 

»iJTv ^55^5'snT^ C^rt^*! 

nTc^ I »rr»rc^% 

I : 

CHj = CHa + HsSO* = CH8CHaHS04 
H H H H 

II II, 

H—C=C—H+H3SO4 = H—C-C—(HSO4) 

H H 

( co, cOj. h^ ) 

«2t^f^ 5tm:*nf f^«t«( 1 

fNii c*rt^c«t3 ^c?i ?Fta mm refill ♦fr«^i ^ 1 

CH 8 CH,HS 04 ^ CHa*=CH 3 +HaS 04 

(ill) ♦rt?RlWtC*?^ (KMn 04 ) af^«Nr ^ 

^filfiw Wtv\ S <1T^wtTrt^^ TO*I 

(CaH4) jrt^^w (glycol) 

9f jjVk I to I ^«n: V 

0+H,0 

CHa*CHa-^ OH-CHa-CHa-OH (JTI^^ ) 

H H H H 

II 04H,0 II 
H—C*C—H-^ H—C-C—H 


OH OH 
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(iv) WrtCTf TOT I 'ecertR^r *fC?F f 4 ^t 4 

Wirftw (ozonidc) sTt^^ I ^<«|1: 


CHa 

II +Os (’««rj?)« 
CHa 


CHs—O—CHg 

1 I 

O-o 

'scwtstf^® 


^Rt^sr 'erwtsrf^^ mm ’TCf >e 


CHj—O—CH, 

I I +H,0=HCHO+HCHO+HsO, 

O-O 

'SC^rfsTf^® 


' 4J^4iir (Uses) % ^4 I 

«rrr9ic^FT?^9r, ^tiT>f, nRiRjr ^^jtR 

vfi^^ ^ (anaesthetic) 


3. 

( Acetylene CHsCH ) 

( Unsaturated Compound ) 

^ »1T«?1 Tt?| I C5*T^ ’fJtC»T 

RR»^ ^R^TC*1 'sntRfBR:^ l C^f% ( Edmund Devy ) 



«rTtf»ii5f*icsr^ ^"*11 

^JT m^ RiftR'® 

<im '^ft ?4i ‘41^ ^fit^ 'sutRi^RRi 
*W«,Wt?r ( strike back ) '«atRf5Rsi m » 
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Tt ^ (tripplc bond) C^if 5 

Ttitori; 

H-C=C-H 





1. ?15rt^*lt^ttC?f 42l^f^ ( Laboratory method ) : 

9tTt»!Ttf^r5 

I JPTC^^ 3|pc^5f 

(CaCg) 9^ I 9^r® 

c^i c^T^ i0f9i opan I « irt9i?r f^fs^rni 

^t’ffvc^t '«ntft(6f9i^ i<Tt»i 9^ I ^91 ml^i'\ 

»rv5l9 ^^19« I f^f^l: 

CaC* + 2HsO CaH, + Ca(OH), 

>4^ ^Tt*! Tvs% S19 I ^9tC^ 9t^t®tC«R aTfsiapt^, ^rC9tf^9l 'O 
(HaS, NHg's PHs) I ^^*rB 5trr9 flf^^ 

W'S « 9*rRl ^9W9 991 

«Wf^ ^ 991 99 I 9*(T9 9mt9i> ar9«l HgS ’« NHs 

IsfR *ft^9T9 ^4 W 91 9rc»! 9t99t9 ^fTTx *ft^9t9 99f^ (I^Hg) 
9rTOf9^ TO I 'ii^ 9rm 9>i99t9 c9c‘^t9m^m (PaOs) 
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%1 5T*rf^ W ^^1 ^ I [ ^r3f 2500*C—SOOCC 

^tcn c*n?i ^ (CaO) ‘ij^N c^t^ cmt^Ti ^rmf^ncR 
(CaCa) ^ I ] n<«n : 

CaO+3C«CaC2+CO j- 

( Synthetic 

process): (2500®C) ’flt^ 

^c«fT ^f?r9T 

2 C + H 2 =CaH, 



3, filW ( Pure Acetylene ) : 

3[5Tr®(4 >iC?f (C2H4Br2) 

I : 

CaH^Bra + 2KOH = C2H2+2KBr+2H20 

^f^rfJIST ^FtT?-C3l3lTl5 '«rjTfJil5f»13 

^ (Properties ) 

( Physical Properties ) : (i) ^Ttf^fil3 

vii^fiJ A<f\^ ’frP! I (PHs) m t^us 

*it«Ti m I (li) c^"r 1 ^05 ftc^ 'BnTf>ifBf»i^^ 

^i»r ^41 v^\ '^ijsT ’«r^T^ i 

(NH») ^1 ^WfU (SO*) 

5fJtC»ra 9t? ^T? 511 I 10-12 '«<| 

^rnr55i ^tfnc^r*? s^ttsnr ba?^ ««c9i 3oo 

^ 1 ^c*T *i 7 (< 
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cwert^itf I 

ilt»lt?f^^ (Chemical properties) (0 ferl ( Action 
of air ): «i^r® *<tc^ 

«f5T >6 I ^t^'Q ’titc^ra f^*i 

f4C*?FT5^ I «l^9r ^ TO I : 

2C a H a + 50, = 400, + 2H80 

BsfiTt^i '«rrrfiij1>f5R f^i^ ^ i tot 

f^^n I '8f^^-'«ITrf^fBf«R ''TM ^ 

srt^ 30oo°c ^WnC^ I 

TOT «n5« "I’*? ( CaH, ) 

'e ^Ttc^ti^sT I : 

CaHa ^ 2C 1 + Ha t 

(ni) Wtjf*lt&f2lC«i5 *ff5??l'l1 ( Reactivity of acetylene ): 

^fB Tl fai^^ TO1 

^mn cfi’t I ^<«n: chsch , ^itf»ifBf^^ 

{ additive compound ) ^CTl I 

llt^cstcwwr f^1 ( Action of hydrogen ) t ^ 

»r^"^c4 aiTOi 

*^^^^ TO -^zn I : 



CH 

Ha CHa H, 

CHa 


It! 

->► II -> 

I 


CH 

CHa 

CH, 


^ntWCfnar 

W^*r 

TO*! 

H 

I 

H-C-H 

H-C 

Ha 

H-C-H Ha 

IH 


II 

I 

H-C 


H-C-H 

H-C-H 

I 

H 
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( Additive compound of acetylene ) : 
C3FT^ >e cairf^si i 

C^l, >t^C>T9!'9?l’ uq^fg fnfsic^fe dt^C^ 

>lt«TOC*( ^i^T?r ^S^ai f^faF^in ^e ^^tT.^\z^^ 

CiFtllTt^ ^1 CHsCH+Cla=2C+2HCI 

CH Bra CHBr Bra CHBr* 

HI -> II -^ \ 

CH CHBr CHBra 

^rirfsilB^isT «r]tr*ilsr»!*f ®Tt.(5Wt® 'srjTf*if5^sT c^|l.t:3T3?Tt« 

Br 

C-H Br H-C-Br Br^ H-C-Br 

II II ^1 

C-H H-C-Br H-C-Br 

Br 

C3Ftf^CS|^ ’ll? 9 ^ I 

•n V 

(HI) (CaH*) mm 

vii^N nn 's\^--{ ^z^ 1 c^zt[^ ^?r^^*i \ 

Vi ): 

CH HI CHa HI CHg 

««i n -> 1 

CH CHI CHIa 

'srlC’<It^Ft^® tr‘*rf^f®sT 'srtC^tlSTt® 

H 

I 

H-C-H HI H-C-H 

U -> I 

H-C-I H-C-I 

I 

I 

(iv) «0tft6li|Sf C?[f««l ’ifel (Polymerisation): 

find «RTf^ (CaHa) 


H-C HI 
iH -> 
H-C 
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♦imW ^ C^Sr «[*1^ 51^^ ^C1 U9Tv '•I ^- 

^4«f C^^t ( open chain compound ) otcif ( cyclic or 

closed compound ) 1 ^<1 • 


SCjHg-^CeHe 

CH CH CH 

m + III + ill 

CH CH CH 


( Open ehkiii oompoand ) 







CH 


( Closed or oyelio ooiApoand ) 


(v) tft^ ( Metallic acetylide ) : 

5ri (CupCig ti AgNOa) i3^«nr 


C 3 H 2 +Cu 2 Clg-^CuaCg i + 2HCI 
C,H,+ 2 AgN 05 -*AgjC, ■!- + 2 HNO 3 


(vi) f^n ^ ( Aldehyde 

from acetylene ); 9|^’e 

^jrfj|c^5 (HaSO*)^ ^riT’l (CaHa) 

yrsrT^csf ^ 1 

: 

CH CH3 

R1 + HgO ** I 
CH CHO 


H-C 

ill + HjO 

H-C 


H 

I 

H-C-H 

1 

H-C-O 


(Uses); (i) '•Rff^rciR ^ 

3500*C Wr>C¥4 1n41 1 f%41 > 1 ^ 
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f ^ C*!t^1'« %[ 'Q (^m 

omt^ iw T51 Vi I (ii) «lt«1tt’Tt5 WS, (iii) 

«fgr, 'flu's (iv) «fTti»!l5f ^itf*i^, 

^fnc&Til ^^Ttfw «r« I 


5tSc®|-^t59C»^ 3§ItC®TlOTT=T ^«pt^ C^'t^ 
( Halogen derivatives of hydrocarbons ) 


Cniiir^?cn cyfrflf^jf, ®Tt-caT3qT^ 

«f«R5 ’(rl i ] 

^tt'5 I 'BTTCsitfl^ 

I c«i\c’r?( ^5^«l: 

(i) CH,a CHgBr CHal 

C5fn)f^\5 rsf^ffts^ csrfsrt^® '•nc^tii^® 


(ii) CH 2 CI 2 
fiif<rf»i!f cyr«T^® 


CHgBra CHgla 

atJ(T^® fsff^^sr «rrrTt®t^r® 


(111) CHCI5 
tyfc«tv4 

(vi) ecu 

cS|i-ff ri»T^® 


CHBrs 

CBr* 


CHI3 

'SfTr^test^^ 

CI 4 


H 

Cl 

Cl 

Cl 

1 

1 

1 

I 

H—C—Cl 

1 

H 

H- -C—Cl 

H-C—Cl 

1 

Cl 

i Cl—C—Cl 

I 

Cl 

H 

<3FHTt® 

Cft?IT^® 

CftUl^ 

’IFI^ cfe|l-c?W^ 


vii^n i 

T?WJ CSFKmi, >e C^tl-(3FT^tl« 

fiv^ «frrr«f41l af^i I 
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^t^'g C^5t *tf5*t^ ^^1 m I 
( additive ) , I 

^^51 '“ITC51T5SI1 ?5‘m5 I 


CHa 

CHaCl 

CHa 

CHaBr 

II +CI 2 

I 

II 

+ Bra-> I 

CHa 

CHaCl 

CHa 

CHaBr 








^Tt-cgi31t^® 

CH 

CHBr 


CHBra 

I'l + Br^ 

II 

d-Bra 

-> I 


CH CHBr CHBra 


'5:-;'‘'>!<5rpisi 'B!Trf>i15^*»|5r ’®i]lf>l#f5!ST 


Sill 


^ 'V 




ClFT<Tf'g 

CH3C1 

’tim 

-24°C 


CHaCla 


40'‘C 


CHCl, 


61 5 C 


CCI4 

1 : 4 ^ 

76 C 


CHBr . 


151'C 

^I"^J^l:■5T5^^ 

CHI3 


. 


1 . ClFHt^^ (CHsCI)-. t^\ ii^f& >6 

‘t(n>"'H ,s^T"l I Mmn 'iTi^ ^i;l m \ 

'^IC'Jjf^STC'T ( local anaesthetic ) 

Fitts’I «ic=i^ TO 

^r '•'1 * ; 

'HCI .) : fw<C»{^ (CH 4 ) ^^\tv§\l^^ 



449 


(CHCls) I TO 

(Hi’t I aFtc?it^f^ vii?F^ vstfr ^9r I' ^ 

*t?r< 5n[! ^^1 ^ '« 

^«rrc? I c®3T '6 5f^ i?t?^ I «rc^*ii5ti:?^ (3it^ wtn 

C^lT’f ^31 ^iC’t I 1848 

( Simpson ) '®*l 

^c?(5? I 'e 'arrc^itt^? csrt^tt^ 

(cocig) Ti oFtfk^y t^rrf^ ’tjt^ ^ft i 

^t^f^5! OFM^^ '«r«M ’tit^f I ; 

[ 2CHCl3 + 02 = 2 HCH- 2 C 0 Cla ] 

cwtr^t^^ 1 % 'srrf^^u^ts^renr ^kw f^p*rr^3i cst^ c^tt sit^i 

C^r^C^T '5[tC51t¥ 'Q fn 

I cf■\^ "stJ?! 

^41 ^^ I 

Tt '®rTtf*TC^t^ «ilTv ^^31 

=iFf^3l ci^rraM ^ i anr« f^iw 

TO '®(it^c^T^^ ^\ '®^uf^c^T*^ uT^^rl ’«j?i 

c^fc 3 t^ ^Ts *itf®^ 

3. '«ltC?lOTf^^ (CHI 3 ) S (CHJ f^^fB 

^141 '5^f«^tfn^ ^m^ ^T'e^l '«fTniTC®t^^ 
(CHIs) t ’ffBwt< ^^fKi 

oq^fB ^ C^’t I tJ'1 


111—29 



4. cfe^-c^'fe (CCI 4 ): (CH 4 ) »R 

( substitution ) 
’(ff<f5 *Tf'€^1 C^$1-CJFNT^^ I 

-^f^i I c^ « 

?stn 'iiTv 

I 

vilt «(^1% ^<5(1 ^^1 I 

5. ®1^-Cigt*rt^® (C2H4Bra); 

n*rt< I isa^c, i-opt^^t'® 

^ I ’TT^^ ^’91 ^51 C’llc*!'^ f^ntNi 


^ ^3tf^t&^W?f ^sn ( Comparison 

of properties of Methane, Ethylene and Acetylene ) 


I 

_ ( 

1 t^f^r;^. 

*' ) 

« 2 lff® « 


U:' -f (OH J 
>i'^,'§- n 

, I 

?t^:i:l- H—C—IT 

1 

h 


(C.HJ ' 'WiTfJTieiJ^^ (O.HJ 


^ IT 1 i ' 'ar^’M^'S' 
„_,'.cj_„|f”^H-0=C-H 

^ItfiT I 


? 


^<, ’t^, 

« i) 


?< 'S'l^ S 1if9l5T 
'JT’T , 

(<it; ^,—8) 


•9ft 


TyfJig ’fiT’i. I nit»i 
>13)1 if '6^ I'S j •srfiirs's niiJi 


(^T: ^—14} 


rfw I ^f^i^TcR’i 
(^t; ^—18) 


tw'-r TT-,*j-5r^ I ^7g| jjtrt’ir ■?t’ii I I wr^ '*fc*f^’f*r“t fH] 
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i. 

t3ll«fsi (OH 4 ) 

(0,H4) 

^iTItP?l5f»W (0,H,) 

i. 

(x) 'Brfir^Tf^^ 
sftm's ?r:»» I 

(i) <^n 

(x) «r^t« ^3(-f>wtir 

1 


(ix) Tw\ ^ 9 ^ 
f5fair*i 

«rftt^c4 f’lrmi 
^ 1 

OH 4 + 20 , 

-oo,+aH,o 

(ix) 

«rr?t-iu'4^ 

OgH4+80j 

“ 200 ,+ 2 H ,0 

(ix) 

^TFfiCT^ fitaiCI 
toFHl ^ 1 
20,H,+60, 
-400a+2H,0 

6. Jlf^^l 

j 

?tk*r ; ^fr^n- 

c«f^ 

’^T^fr«f!T «ff«- 

(additive compound) 

’(icsr w 1 *1 

! 

faiTPifr 

JT^Xf 1 

6 ^^^Trwsf 

fsT^P^l m.- 

mtm 

^itrstr^fc^Tir Jirsf 

ST 1 1 

'sr?. 

(Pt, Ni ^1 Pd) 

Jicsf 

^ f^5f!r ?(k 

1 

0,H, |-H,-0,H„ 

'St^. 

m^c^rr 

(Pt, Ni Pd) 

^r^frcBftsT^ 

xi^vCTtcn 

5fk 1 

0,H,+F,-0,H4 
0,H4+H,-0,H4 

7 ?t?rjfi 
tatf^-ir:?!? 

"ftC^ i 

^f<!rf9j5T c3[rs[t^^F 
sm 

’i#3 1 

C,H4+Br, 
-0,H4Br, 

•sf’fcji '5rrrfj|- 

^feisr 55+tcgt3nt® 
"fl’I? nR c^l- 

1 

CjIIj+Br, 

““OiHiBrj 

Cjir^Bra+Br, 

-OjHiBr* 
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f^^ifsi (OHJ 


8 . 


optf^rsi^ 


( I ) •?^t]TTfnF 

^^51 a\5f 
I 

CH*+ 01 , 

-CH,C 1 +H 01 

0 H, 01 +C 1 , 

-0H,01i+H01 

CHsCl, + 01 , 
-CHOI, +HC 1 
OHOl, + 01 , 
=CC 1 *+H 01 

( II ) ^5^51 ^rre^fi:^ 

<T^<T« HOI c’^^'r 
I 

OH*+ 201 , 
- 0 + 4 HG 1 


9 Str^tl^sT I 

'stnffns^ 


10 sjJiH.so* 


11 'stlfCSlTf^f^n- 

^ii?f r^®£ri>i 

12 

18 . 




fjjfi5p!rf4\5r! 


Clff'i3 5^ *11 I 


! (OaH*) 

I 

(I) 

^FT^r3Ff?ltt\F ’}1^® 

1 

0 ,H*+ 01 , 

= 0 ,H* 01 , 

( II ) Q 

CJTf^^ f^ajC‘1 'srf^t- 
■^cH "-pm <j HOI 
»tll^ I 
0 ,H*+ 2 C 1 , 
- 4 H 0 I +20 


I 'aU '-pr^ I 

I 0 ,H*-| HBr 
=» 0 ,H*Br 


I yf1^'5 P ’11 

I 0 ,H 4 +H so* 

I » 0 *H,-iISO* 
f7flf^t$,« 1 


I f5?f3p’irp*!^i I 

i 

I 

, '3iif3j*T ^5i iqii 
|H,bO* Cir?'l I 


'snTf’ll&fi^sT ( 0 ,H,) 


( I ) «r'5J’^ f<f3Rt^ 

'ezi 
« HOI 
ini I 

OjH, + 01 , 

= 2 H 01+20 

( II ) f’Tfipit^ 

0 ,H,+il, 
= 0 *H, 01 , 
0 , 11 , 01 *+ 01 , 
- 0 ,H, 0 l 4 


’fk I 
0 , 11 , fHBr 
-=G,H,Br 
O.II,Br+HBr 
- 0 ,H*Bra 

''fTfJf C^Tf?^ P’f vA^J? 
OHaCinHSO*), 
P’1 i 

r'p< nc?! I 

Ou,oi,+c,n, 
-Cu c,+2noi 

Jit’ll 'SI i 

2 AgN 0 , + 0 ,H, 
-Ag,o,-:- 2 nNO, 

II.,SO* 

'sntcsiTfiT’if’Pim 
CiFT’lT^IF 
4fC^ I 




Questions to be discussed 

I . What is a hydrocarbon ? What do you understand by 
saturated and unsaturated hydrocarbons ? Give examples and 
structural formula of each type of hydrocarbon. 

’Sk....«&e 8 cribe a method of preparation of methane. What is 
substitution ? What are the chlorine substitution products' of 
methane ? Give equations. What are the condition of such 
substitution reaction ? 

3 . Why ethylene and acetylene are called unsaturated hydro¬ 
carbons ? What products are obtained when they are saturated ? 
Give their structural formula. What is an additive compound ? 
What are the additive compounds of acetylene ? ^ 

4 How 18 ethylene prepared ? What are the reactions of 
ethylene with air and bromine ? How would you prepare 
ethylene 

5. Describe a method of preparation of acetylene Gan you 
prepare acetvlene synthetically ? Which is more reactive— 
methane or acetylene ^ What aie the uses of acetylene ? 

What are halogen compounds of hydrocaibons ? What 
are the principles of their formation from saturated and 
unsaturatod hydioearbons ? Give examples of chlorine derivatives. 

7. Write notes on the properties of chloroform, iodoform 
and carbon tetra-chlorido. What aie their uses ? 

8 What is marsh gas What is the gas generated by the 
bunsen burner when it strikes back ? Give the equations of their 
preparation and mention their uses. 

9 Write short notes on: (i) TTnsaturated compound, 

(ii) Substitution reaction and (in) Additive reaction. Give exam¬ 
ples in each case. 

]0. Compare the properties of methane, ethylene and 
acetylene. 

II. How would you separate methane from ethylene and 
acetylene from a mixture of the three gases ? 

[ Hints :—Use ammoniacal cuprous chloride to remove 
acetylene , then fuming HaSO* to removs ethylene. ] 
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12. How iB acetylene prepared ? State two of its uses. 
Mention two reactions which show that it is a saturated com¬ 
pound. Give equations with structural formula of the com¬ 
pounds. State two other properties of acetylene. 

[ H. S. Exam. 1961 ] 

13. How 18 ethylene prepared in the laboratory ? What is 
its structural formula ? Give structural formulae of the 
compounds it forms with (a) hydrogen, (b) cone. H 2 SO 4 , 
(c) KMnO* sol 

Give one test by which it ma^’ be distinguished from 
(a) methane ( 6 ) acetylene. 

14. Write what you know about the following .— 

(a) Homologous senes, {b) Saturated and unsaturated 
compounds Illustrate your snswer with examples [ JI. S. 1963] 

15. Write breifly what you know about—(9) chloroform 

and (b) iodoform [ H. S. {catyip.) 1968 ] 

16. How 18 acetylene prepared m the laboratory ? Give a 

sketch of the apparatus. State the piopeities o^ the compound 
By what leaetions would you prove that this is an unsaturated 
substance ? Give eciuations [ IJ. S. 1006 J 

17. How H ctliyieuo prepaiod in the labo’*atoi\ ? Give neat 

sketch Mention pioportion of the reacting substance and tempe- 
THturo of reaction Give equation with structural formulae What 
happens when (a) eth\' 0 ne mixed with hydiogen is passed over 
platinum (b) bromine icacts with ethylene Wh^ ,« it considered 
as an unsaturated compound ? [ H. S. 1961 J 

18. How IS methane prepaied in the laboratory ? How 

wf "Jd you prove that it is a compound of hydrogen and carbon ? 
vvnat liappens when r mixture of methane and chls^rme is kept in 
ditiused sunh'dit •/ (I’.o r-quations and name the compounds 

fcimed ‘'i/hat your coi elusion about the nature of methane ? 

[ H. S. (cj?np) 1963 ] 






«rfft®T‘5Ffr5f'e ^ts ^^fts wt*ri i 

?i*i, ^T's *fFr^ ^f«rft*[i -^lii^l ^srr^far 

I ^^1, ^1 mTf^«l 'sritJ^r^fPi STIR R *tf?lf5^ ^'!fti»( 

"srjt^jr^ff^T i; 

>rr«rr^*i (CH4) ^ (H) 

(OH) ^f^csT c^ c^nfS 

^ I ’«r5»^Tf[ 'srjt^f- 

c^ti^c3i=^ sitw^i I ^’^11: 


CH4 

CgHt, 

csftTO— CsHg 


5 p^'Kl 'srTt^fc^T^ 

CH3OH '«(TT^r^i 59 { ^1 

C.2H5OH t^rr^cT ^1 

CsH-OH C'St^T^^T 'sriT^im^sT ^1 C2{tnt^®r 


1 1*^51 

( mono-hydnc ), ( di-hydric ) 

f^^fS 0H-^5I^ ( tn-hydric ) 

I »!T'rtg'!^^ vH«Frf«(^ 


(polyhydnc ) '5|Jt5TC^t5«l ^9i1 mi 





CH3OH 

CH2OH 

CH2OH 


1 

1 

C2H5CH 

CHgOH 

CHOH 



1 

CHaOH 

f?t*lT^«1 





?i*rnR— 


C< 2 S^'«N s c^ '«gT9ic^Ti^3T (—CH 3 OH) ‘sr^n 

^1 Wt^rC^t^ (Primary alcohol) I 

: f^'«fT^ 5 T CH 3 OH 'ii^s 

CH 5 CH 2 OH, % 

H H 


H—C—OH CH»—C—OH 

! I 

H H 

C^^TsTC^t^ ( = CHOH) C*TC^tft 

( Secondary alcohol ) I ^<*111 

^^»TK 2 fMtcT : CH 3 -CHOH -CH 3 Tl 

H 


CH 3 —C—OH 

I 

CH 3 

{=coH) 

( Tertiary alcohol ) I : 

! 


CH, CH, 

^ / 

c 

h" 

CH^ OH 

«ut9ic<pt5ma JttffJ'l «f4 « 8s,»i 

bti, 9f?fT< I '®nt5Tr:^l?c5!'<f 

c*TT^T^^ Tr?f 'S 

* fw f/ 
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♦f?r< »wf 5 r ^ wl ^ I 

TtJj *rr^^ ^1 ^sfR^ 'srrmr^t??®! 

’PvC^i^^ hsft ^ ^ I 

1 f^«rt^«>T ;g 1 fs7ajt*T®T 

( Methyl alcohol or Methanol I CH 3 OH ) 

H 

{Structural formula) | 

H 

^ f^fl^ ^1 ^ ^W1 (Wood Spirit or Wood 

Naphtha) ^^T! ^ I 
* 

( Preparation ot methyl alcohol) 

1. ( Destructive distillation 6 f 

wood): (i)(^^’f C5im^ f^kf?r w ^TfB^l 

^^1 ^ I ?Ft^ 350°C v^lT^ 30 

^31 ^ [ f53i 401 <5^1 ] I 'ii^i’f Tt^R^ ‘’It^Rtf^’t- 

5?TC5I ’ItR! mW 

m \) 2—4 % f^i^rtt^T (CH 3 OH) <«rrc¥} 

’tT^ ‘mlRff^’tr;i'5iT»r 'srrrf’!^’ ^fjT^’ 

( V70od gas ) ( tar ) '6 

( charcoal) ’TT'e^ [ 401 ] l 

(11) ft«rt^s?T'cimc^^sra ^R«in 

10% «rrtW^=^ wrf^ ‘^Tv '«T*vc*t m 'e ^ «iTtf»rc^ 

srn^ I vfj^ '»irrf^^ '2i’*fR ^%t g«i 



CWtif ( milk of lime ) mm ^Tvs ^^1 ^ I (iii) ^ ^ 

^-«ll^ HWlJCvS^PllisI $Rgfe 



i 

56"C , ’«fTtf^^tt5T '6 

fsiast*! 56'’C (fractional distillation) 

^f-i|C«1 nTC3I ^ ^ 

VI) f^35|®tl^ c*1t^tp (CaO) 

64''C 'SfjT^c^T’^ 

!TC3S ‘ v|J‘\j ^9 I 

'a(F(vic4T59i '5}'*’i:5 I ^ifi 98 % 


3?5f ( I*ure Methyl Alcohol ) ? ^T^S- 











^1%Tl ^’Tfc^ ^*tR f^at "sfIS^ 

^'<\: [ CaCl2+4CH30H 31 ^f^»T t^«n^ 

^rrrsic^TiH ^tr ^ i *41^ 9fjT»f 
'«rjT»ir^t?9i iic*f ^ i 

(ii) CIPliFl^<5 ( Methyl chloride ) % f*r’*tT^ 

C?Ft?T^ 'S f^faRtl *rt«il1 ’IH I 

CHsCl + KOH = CH3OH + KCl 
C^Ff^T^ f>I<*fT^»I 

(in) (Synthetic process ) % '« 

caFTf^’Sl^ ?rfif 300 - 600 5^1\-Frc«1 

'Q 350°C-400°C '6 IJTtc^Tr^^T'5f<«Rl 

'e^T^T^ 9fTt>T 'e 

?f?l I »iit^TC^ sn 25 % ^tlT>T-fef«fc^ 

'm \ 

^CO + Ha) + Ha CH.OH 

nji*! fsfs'nt'^ 'eriT^’i^ispi 

'«Ut9rc^t25C9ra ( Properties ) 

^ % (i) f^^T?5T 'srmr^T^^ fk% ^%- 

^ I (n) tm ^ tiTl I (ni) ^^1 

C5ni <4i^*v 64°C , (iv) irrsi^ ^tcw 

?lt»rtl»f*»^ Hi S (i) ^tH? <rt^?r f^fassil (, Action 
of alkali metal): f^fmn 

’=fW5Pt*sC»l rnifSi ^T=^ I 4c«ff5^ 

*41^16 
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4rr«rf^ 

^ I ^9T 'e f^fap^r^ ^CSf 

I ^<«n: 

2 HOH + 2 Na = 2 NaOH + Hg T 

(TTttsTrsr 

2CH80H + 2Na = 2CH80Na + Hg 

fj| 9ft^!»r 'sri f c»itf® ® 

(ii) CjFt?rt^ Itt- ^1 c’i*^i-c?ptgT^c^^ 

(Action of phosphorous tri- or penta-chlonde ) % 

Tl Cn*^ CJFtiirl^ (PCIa ^1 PClft) 

(OH) ^Jtsrf^ST I [ 

(CHs-), (C2H5-) 

^511 ^ I ] 

CH,OH + PClg^CHaCl + POCI3 + HCl 
oltsf ^P>TTO>T C^tf^R ^1 ^T^C?(Tf5^ 

2 P + 3Br2 = 2PBr3 , PBr,,-^-SCHgOH^ HsPO^ + SCH^Br 
(ill) ( Action of acids ) • 

CiFt^'t^^ 

(CHjCl) ^ W I 5|'<j ; 

CH3OH + HCI = CH3CI f H/) 

f3fT<3|2^? r-J<T^5T '5fJT5^:^r3?2^ 

C^t^tr^ ??[ 1 

^11 b f4«rr^^r 

Z’i'^cv >[r5ic¥5 

>“JlC^ c: *■?! : V"{i 1 

^-) I’M,Of! +- H.2SO4 =-- CH3HSO4 4 -H 20 

(CH,)^SO^ + H 2 SO* 
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' (’t) (CHgOH) *11^*1 

Nt? 9t1^ ^1 ^^: 

CHsOH+CHg - HSO^-^CHb - O - CHg H-HaSO^ 

(iv) '«atftlfe^ «ljtf%i;^ 3fR;«f ( Action of acetic 

acid): Mmn 

'« I ; 

CH gOH+CH sCOOH * CH sCOOCH 3 + HgO 

( Uses ) S ( 1 ) mi, (ii> 

?«'6 fn^a, (m) ^tf^n 

>e c^rsT^ (iv) ^It'SiTftr 

(Power alcohol ) ^C<t 'iiTv (v) 
m f^'«rr^5T ^itsTc^t^^r 1 

( Ethyl Alcohol or Ethanol) 

^ji5ir'4tR^ 3it<rr5if ??^tjtt5i, si® ?i ^jt^rnFfR ^itcsi 
«tt#t5T4-Tr3i« ^^f<r «|^f%.'^^l WH1 f?»t I 



<«r^ fR ^fi(® fpcB 

1 . ^1 

'Cljt®rc^tl5®l <2l^f^ ( Ethyl Alcohol by fermenation of 
Glucose or Fructose ) 5 

?fC^T«r 3f^*l IS^C ^ (yeast) ?1 ^Zymase) 

<»s 

f^far® ’IW ^^15? ^ ^ 
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'«nT3it^tf®T's hs^ ^ I- 

ig^*! 

^ >4)^^ ^r«T jg^«i t<»itt^ 

'BOt^rc^t^sT^r wt«? %¥i ^1 ^5tBrc^t- 

^ ( Alcoholic fermenation ) ^9I1 I '®r?J?li*t : 

CgHiaOe-^ 2C2H5OH + 2CO2 t 

2 tjn«f ^1 ■FtTrsf’T «nT*^c^tf *1 ®T^-'®r'?JiT^® 

^ (yeast) vS^C^fft I ^<(1 

(enzymes) ^^t'Sgi 'flTv ( Zymase ) 

’f*Tt«^t sTc^tc^^i tai I nz^-^m 'mU 

( Enzymes ) • 

m I ^gT<c*f ^ 

tsi^T9i^^ ( Zymase. 

maltaze, Invertaze etc) t-^-Jtfg ^C«(I I 

2. 'Bi't^;’?!^ f^fi( ( From cane ^lugar ): ’®fTC'^^ 

5^C*I ‘WT^C^I^’ v£i;^^t^3]- y\^\^ V{5ttc^ ntc^ 5(1 I 

:g^«i 26“C ^is>i ^i^?) ^jh i 

( Invertase ) ^t" 5 ^^l vj)^^ 9 .'Tj'.J fbU-j 'srtt 
^fer< I Sh'C-'il ^1^1 

I ftfC^ I f^f^?rl TW: 

CjaHi/Oi,^ ' HyO - > CgHiaOo + C.^HigOe 

«r):<j<5 ^bfir a-^c^ dpf^r^w 

yLt 5i/^T'5> '6 ^TX^it^T- 

5,-^ -S!*-? f^r-; *|-T it 7 ^ I -^/ji ; 


,Hj.OH + 2CO2 
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( Ethyl ftlcohol from starch ) 

sr^rft«f *fwt«f ^f»nn n?f< 

^rjT^lC^tt^ ^K1 ^ I ^ (carbohydrate) 

^^;9ii '^n: (CgHi oOs)^ i 

’m, arrfsT, ^1 ^*a i <2f^cai 

5&T^ T^Vil : 

•k 

(i) ’faf, 'srfj^^^rr^ nwt^ ti ^f^i mm etc’Br 

<smu^ <si^^ ^ m I 

(ii) 50*C ^t*rfv^:^ ajcsg ?r«^ (malt) 

I [ ^Tf% I ] >rc^ 

(diastase) sfm *4^ <2{^T^ v£i5t^t^5[ 3^ ^stC^TC^ (Maltose) 

^r?i [ wtt^ ms nf^f5^ ] I 

2[C(,HioC)5]„+MH 2 O > ^(CiaHgaOii) 

[ n = vil^fB ^Tn^JI ] 

(in) ^t?(tC5^>f ^ 

m^s vu^ mm 15"C ^ic^o 

(yeast) ^^1 m I aicsfj c^ viji^^Ttai 

3{51C^Jl 

CiaHaaOii+HgO--^ZC^HigO^ 

5l9|^T«f ^^T8ft^3I 

I : 

C^HiaOe--> aCgHsOH + 200* t 

Jf r^FtW <a=?«ff^ ^»irr^»i '»rjmt^tf»T 

•\ 



TO 10% «fJT3lc^t?®I nt'€Tl TO I '«rfvf^^ TO5T 
95*6% 'afjtc«TTc^t?t®T I 'soT^rc^T^s^c^ 

^511 f^f?!^ ( Rectified spirit) l 

4 . *1^1% ( Commercial synthesis ) % 

fs^?j 'St^KC^ (0“C-15°C) ^-mu 
c*rw I 

^z:5i 'Bftlf-f^c?f?ic«f^ 

't^f\ I I 

CHj 

(i) II 4-H2S04 = CH,-CH2(HS04) 

CHg TOI7 p§ 

(ii) CHsCHsHS04+H20 = CH3CH2OH + H2SO4 

( Rectified spirit ) S t’TftsT 

1 ^51 95*6% 

vH^N 4 4% I ’f ^ 78 15°C 

'«It*sf*i^ TOs? ^TO I f5f^<^TO 

=41 ( Absolute alcohol ) S 

CTOl (CaO) mi^TC^T m 

i TOT 1-1%^^'<'1C. i ^*^*1 f<'5^ <PTO 

'SfTT^CW^T ^n^r>I^t5T »TT=j^ (Ca) >f*~^T:*l ^Tf-^^'l ntf^^ ??T I 
<*{f'€?lf?l =61Jt^=^t^9r ( Power Alconol ) S C^ cn-f 
’fT«T! C>T^fC^ '5TTNC^f^5T C^C^TW TO ^4^ 

( Piopcrties ) 

,, ‘''I-*- y.v - ', I 'STIT^C^T?^ ^"^15 ^toI, 'Q 

t?i ^fjg v£l^-s ^''T^ftC^ll 

''•> fWN^-114°C. (iv) TO 
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f^f4^ I (v) ^ 

I (vi) v£i^f5 *f?r«!r I 

?tt»rr¥f^^ <1^ % (i) ’Ptfk «rt'fl ^ Action of 

alkali metal ) : '«nt9Tr^ti^C5T?[ gT?( 

2C2H5OH + 2Na ^ Ha f + 2C3H50Na 

V«!rr^9f '5ni*TC^T?»t c>itr5>itsi 

2HOH + 2Na = 2NaOH + Hg f 

(ii) ^isi 2 

Action of penta-chlondes of phosphorus ) : 

(PCI5 Rf^ntg cwif^^ (Ci) ^^1 OH 
CJFT^Tf^ 1^-^ 1 : 

CaHsOH-^-PCls-^CaHsCi (tsfttsT C?Fm^^) + HCH-POCl9 

(ill) *rc«r f^fell (Action of acid) 2 

J=?CSf« t‘<T^5T CSFt'^^tt^ (CatisCl) I : 

CaH.OH + HCl CaH.Cl + HgO 

T6rn9iC4T$51 

’lf<5^ti:‘l (ZnCla) f^*lft?1 

’arjrfy:^^ f^f^3 

-stir’s 5^ I : 

(^) 100°C ^Ttf>1^ 

(H 2 SO 4 ) ^Tn (CaHjOH^ ?1^i:-:^rc^5( 

CH 3 CH 20 H+H 2 S 04 = CH 8 CHaHS 04 + HaO 


III—30 
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('^f) 165 °C '=rjtf%^ (H2SO4) 

«ic5tr?t tf^ife (C 2 H 4 ) I f^fajj^t^ '«riTf^^ m 

cfI ; 

C2H5OH + H2SO4 = C2H4 +[H2O+H2SO4] 

(?i) i40°c '^T’fnr^ 'XiTs <sizm^ 

H'ft ^^1 : 

CaH.OH + C2H5HS04->C2H5-0 -CbH,+H2S04 

(iv) ( Chloroform ) S ^9ft^5T 

'S "SfC^^ r<tat?[ c^tc<i7p^i (CHCI..'i I 

(v) '5}tC?rf?:^^^ ( Iodoform ) i 'Q 

f'vlT^ST '$lTt«?T^^f?>ST (CHI3) ^C< I 

(vi) ^ti*T ( Halides ) S 5 l^"nc*f 

caifvi^ ^1 '«irc'itfBC^<^ ^v(tr^ ^1 

'sirc^l'st^'B I T-'ti *• 

2P + 3Br,-2PBr, 

SCaH^OH + PBr,- HsPO;,+3C2H5Br 


(Uses)? ^‘<{T 5 ''-^ 'srn 5 TC<)iT 5 ^ 11) 5?^1 -^\ 

(U) Hf'i? (in) f^if«(^ 

(iv; -ipsM, ?tT^I ?^(TrFi<l 

{y) Ti'* (vi) 'aUC^TfB.T, ^ 

f 3 ^nr >M<i'^i'.‘ 1 . (vh) c^\r^W*\, *> -^iirct-., a 
«Jc*.tsw (viii) -‘.^?>ux) 


f^Bi^ ( Methylated Spirit ) % C^f«»fre1?:ufi5 

r<|5 *,J ;*]. , fi jrvtr^^cT 's(T[5TC^-t5C^^ f>|!2lnc<f 

( H OH ' 1 ^Tt'^C<M 5 'nC'<F 

-. 1 4 r: -f - ^^■\<\ ^Hl9 


•', -iis^i I «f<t^ 

’ \hf{ ftUefs 
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'«at»rc^c9Rr 

( Oxidation of Alcohol ) 
f5[<?tt^3fT >6 '®frf5!l^t^3T^ ^t^«| ^ 'apjfjff^gwp;^ 

'im f^fel I ( aldehyde ) « 

( acid ) ’^^31 C'5t%<[ C’^?! I 

^7t«Tt?Ft?5T ImU '8 'srjT^^ ^^15 

I ^ TO 

m^tc^T ^it^rc^T^csT^ ^i^«i ^1 

>i"^a T?ii I ^sri: 

'Sftl^itlt -> (O) 

-> 'Sft^*l (O) -> * 

CH 3 OH +[0] ^ H-CHO +[0] -> HCOOH 

^49,,5ST'r«15|]{oijr$5|?5 •!;;?5f:,4 'snffii® 

5SfH‘l 

C,^HsOH +[0]^ CH 3 -CHO + [OJ CH 3 COOH 
Ai"srfT^jfSnsifsff^^® ^],1>itB-^'sntf’f® 

CH 2 OH 

3. fi^5^rf^=l fil5=ir:g5<T % CHOH 

I 

CH 20 H 

^ CTO—s[Tf5C^9t C®9f, 

r.«^, ^w. ^f^'» C^^T, TO 

31 ''tm I I ^5^1 fmfk^ 

I *1^ 'Q 

I ^C5f 'Q 6 I 

h^\f<i{ ^1 .ff^^’ffTO'i I mtcti-fs|Jitf<?( 

'^irf-i’^T^ csnc<'5i 'sitsTCsp® c»rtc^@l 1 fif»iT?i5T 

,2f>it<^ft ^S^T, f*P^1, 

'^’1^ ^71 1 
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-51^=? 

( Structural Formula of Alcohol ) 

(i) 'srt'tf^^ (molecular formula) : 

CH4O t^IT^er 'Sfjtcic^Ft^Csi^ ; CgHbO 
(11) r>rrf^^F:^ f^^itt^r ^1 

cmt> ^TTdf U 9 ^f 5 

C H4O + Na - CH sONa + H 
CaH60+Na = C2H60Na + H 

'®TC^ I 

(hi) ^itx^KiFTf^T ^1 ?PWt^ C'l*&n 3 >r<TtC^^ 

^I'imf ^'5 5 ^ ^^Kvr 4 ^z^ ^1® 4'<sfB ciFtf^il I t^rt^ 

'«l<?^t<^, vii^fB^T^c^T'tfyif' (OH) ^53-4 

CH,()H-f HCl-CHsC'l +H0O 
CHaOH + PCls-CHi,^ +PG( i;, + HCl 
C2H:.0H + HCl-C3H5a+H30 
C 2 H 5OH + PCI 5 = C 2 H 5CI + POCl 3 + HCl 
(iv) vi^fB ' 61 Jt 9 [f%§| 

3]^^- ( aikyl 1 icai J -''f nf»a c«l‘M C%5t ‘^rTC<f> I 

f-^ 7 c.c; 3 < CHg— , C2H5— , 

C *]’!':'' I 

,, y,C?f ’tfi^ f^<>(T ^51 

CH, I ^vi1 t 

- CH3CI + HCl 

- CaHfiCl + HCl 
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CH 3 CI 'Q NaOH csFW^® '« C’Ttf^W 

*r?rff ^rr^rcTt?#! 

(CH 3 OH) ^ TT^ I f^'«rt^sT 'e ?rt^C5T^f5[9T 

CHaCl+NaOH^CHsOH+NaCl 

c3Ft3tt^'8 ^ 1 

: 

CaHsCl+NaOH^CgHsOH+NaCl 
(iv) cw^ Tfg c^ f^irrt’r'arrt^n^^ *fr'«in ^ 

CHs-^9j^ vSTv 0H-'^51^ 1 'srjt^Tc^t?^ »ii?5’f ^ 

^3fC^?r JT^CTtC^t ^f^\5 I ^ti^1 ^sTt C^ I 

'8nt«Tt^T5isi? ^is? ^titc«n 

( structural ) S 

H 

! 

CH.^—OH H—C--OH 

I 

H 

H H 

^ ^ TT H-C—C—OH 

^Tt'e^l CgHr, oh [ I 

^■^'511 s M 


Questions to be discussed 

1. What compound will he formed if a hydrogen atom of 
methane is replaced hy a hydroxyl radical ? What happens when 
such compounds are oxidised ’> 

2 What is methanol ? How is methanol prepared ? What 
are its uses ? 

3. What will be the action of sodium and sulphuric acid on 
methanol ? Give equations. How is methanol prepared synthe¬ 
tically ? 



4. Give leaeons to justify the structuial formula of methyl 

alcohol. 

5. What IS fermentation ^ How is this process used to 
prepare ethanol ? WJiat are the reactions of KOH, IICl and PCI 
on ethanol ? 

6. ^\rite shoit notes on; Wood spirit, Eectified spirit, 

Methylated spnit and Absolute alcohol. What are their uses ? 

7. Starting Irom etliyl alcohol how would you prepare ethy¬ 
lene, ethylene dibromidc, ethyl iodide, ether, methane, acetal¬ 
dehyde, acetic acid and chloroform ? State chemical piinciples 
only with simple equations wheio necessaiy. 

8. What aie the products of the reactions of sulphuric acid 
on ethyl alcohol Jndicate the conditions ol each reactions. 

9. Dt-'^ciihe anv method ol piopaiing metlul alcoliol Uow 
is it con\oited into ^oimaldchvde ? Guo then stiuctuial foimula 
What do you undei'^tand b\' ‘mothylalul spiub’ .ind ‘lo'rnalin’ ^ 

[ }! S 1'Jj.ain. L'i(,0 ] 

10 How IS ethyl iib'chol pif’paiod tit’.i gli.io-o? Guo it^ 

structural fom.ula. How woul.i you piove tho pu>‘-onco ol s 
hydroxyl grtmp m it? What hs) pens whou otfiyl ahioiiol i 
oxidibed ? ii i'l ((Oinp) f'}hn \ 

11 Shito the chili iicteil >t. c proiiortio-^ of the ahcholu* 
hydtoxy 1 gK up w iU' leie unc( lo Ihc action ol (u) '■.odium, (/>) 
sulphui ic at id, h j ai f i c ..i id, f '. ^" i.li u?-> ■ >• oi;; 

G'\' 't itiOn lu rli.'* L ISO ft! a t.ypu '! p id .if this gioup. 

I // iS ] 

1' li(‘f iiho llio p'cpaifitior ol ethy akoliol f>om glu< oso. 
Cue it-^ stiUcli.»'iMoi u ula I>chcnhe I wiDi eiju.itienO foui of 
ils fd <‘ti.ii f»l rei't^' ■- " * ntiiui two of its u'-en, 

[ 11. S. [corip) J0h> ] 



wjmiwufw afmfm 


I (Primary alcohol) 

^t?«l ^ 

( Aldehyde ) l ^sf ^^'^Z'5\vsm W\^ 

a 'siit^:^T?c5T^ T^«j ^^1 5^?(tc5 i c^ 'sritsTc^tPc^r 

( - CHgOH) 1 (2lt^3|tft 

^i^Z§K'Si^ 

?f§T l^i I V51 '5Ilt^C^!?i:«?1^ ^,[^*1 ^1 


(ovidation) 1 ^t<'l, 5 



'®(Tt5T^^T3?^ 



CH^OH 

-[2HJ 

-» H--CHO 

f5:-(}^5i !i:T(5i,:i>fi-« 



CHjCHsOH 

- [2F11 

-V Cl-l^-CHO 

% ,|J« «f[fcii;<f j?jr 

'Sfl'I'l 

'^rilVL>llMf'-S>l?’T 


(Secondary alchoP ■5-!^C<-r< 
(Ketone) ^U^ 1^3 C3S|^< C'<fl’t 

JTT I r?( ^--CHOH) CWStft 

CH, -CHOH-CHi - C2H]— ^CH^ - CO - CH 3 
(- CHO) (Aldehyde radical): 



-CHO . 51t^ '®fJt3lf^^T^^ I 

I 

•SfT^ (— CO -) ( Ketone radical ) : C^ 

Jltrqrc’f : >CO ; 

I I ’®fjT5lf®^Tl^ '€ f^C^TC=^^ 

^5rf^*l: 

: H - 21"C 

I 

H-C = 0 

: CHs—C = O 21"C 

I 

H 

'5riT5Tf®^Tt^C^ c^ 'SfTtfjf® ^^1*1 c^f 

CH3OH -[2H] H'CHO +[0] H-COOH 

♦stoiT^s?'siITi^C^TUs^ ®?t<*l ^p<3;ji?|f;5?f^i5 ^f<«) ^Jlf>I® 

CH 3 CH 2 OH - [2H] ^CH 8 -CHO + [0]->CH3 ~ COOH 

if 2ii5-«lT'l'i -iljW?:'! J-f,^9-~Cil20PI 

^5T^f& '«[iT<?if5?:r»'& *-^*i?:<P“-CHO nf<‘ji 1 

^1 

- ‘ ^, ■'' !.': CH, - CO - CHi ('Sfjtf^c^t^) 56 5”C 

- CO-C2H5, loax 

, CO-CHs ,^^^t*^8rc 
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^ «m;¥ <?k 

^t^t?^»iTc?f 5^tsi^^«l i (-CgH#) 

*ilTN f^«tt^9[ ^9?^ ( -CHj), ^t^f^9T 

f5r«(ff^9f T^z^ I ( C 2 H 5 -CO-CH 3 ), f¥c^ 
'srr^f^^ 511 sp^'sil: >C = 0 I ^<* 11 : 


CHj 

CH 3 


-2H 

>CHOH —^ 

«rt^l 


'«rT^jrTr«ftnt^*t «rTT9ic'^T5»> 


es:>c=o 

f^t=f 


CgH 

CH 3 


5>CHOH 


-2H 
—^ 
Wtfll 




CsHs^P Q 

CH 3 ^ 

|«!rt^5r f3i«!ft^5i f’JFT^^r 


(Formaldehyde) (H-CHO) 

{ Preparation ) 5 ^Jt9rc^t5c»i?r 

6»1lt?r ( Oxidation of methyl alcohol ) S—*1^- 
51^5T s8 ^ir9lf®5T^\5 i 600°C ^WvC^ 

^tesT^ '=151^1 ?frf5j^T^ 5T\”^K 'S f5l<«ft^5t 

^T?tC51T 

[ 474 ^ CM^ ] 5(«n : 



vflt tr^Tsi ^TS1 8fC9i^ 40% ;5?f<l 

5F?l1 1^? I 5PWts!f®^Ttc^^ 40% 

( Formalin) ^911 I 












HCOO p ^t^’f 
HCOO^'^^ -> 


HCHO 


+ CaCOs 


Ca - ^p^isijt^^f^fttiF 

?nq' (Properties) I (i) 

I (ii) -2rC ^f*1t*vr^ I 

(ill) I 40% 

5q»3Srrf^*T (Formalin) >£lTv ^iTnrt 

I (iv) ^51 I 



(ivi ^55iTf%ifs^t^C^l{ 'S ^V'Jt 1 0\!Llation 

and icJiicrion of fonn.ildehydc 'c 'r-'.,: Ti;5i?I5 c^-c^H 

S-T^n' 4f<.il ^p<!f«(4 DITTO'S ^■<* C>^r'ls5r*( ^1^>- 
^ --s-f yfT^Hj;] ^f«iM ‘T^t ; 


fi) ©Ttelfel^S ^ '5rl^«1 

h<:h(; +- (O] 




HCOOH 


1 


«|7fc^^<Pt353ff 

CH,OH 

r.|";!9=s^ 5tjteflC<f(i5^1 
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c^t^ vii^^ ^fsfricn •(f^«r^ i ^smn 

’fJTf^SftC^T^ ( cannizaro’s reaction ) Wl I ’I’Tl: 


2 HCHO+Na 0 H=CH 30 H+HCOONa 
(Uses)! f?ftlt^ bsfl 

I (ii) 

(ill) C^tC^I C^tC^n Ts '« 

^sr, (iv) vilTx (v) '4 Tn 

( Bakelite )! ?lt1^^ f 

1808 48tc^ '^fvrcn I 

'^^C~5 £ft^ ^1 fipJTC5l<T (CgHsOH) 

f?j5i78'f + ^^5r'*t8l;f®5l^3 “> [ 1 -> 


iTf f? ^-rcsf ■:?'i1f'': ??i ill ’^>1!:*^ 'll '*r'»i'^ t 

rT'i)N I i»ir*I!^it< rviilf^'^ ^tT 

^5“ ?i>'CT C-^T I HtnhH, ?fT^, 

r.^«Tii1, r'H'^t< '**'‘1 ?"5nrvf \ 




's^fs^^TT^ i f<^«S ?Jt^«fl 

5IC5f f<fKg>7(1 

«VtH« H-ll 

?7( 1 ?ft|Sc4-q AU ^®Tfr*f I 

2. '^Ttf^^ltc?7fe^1^^ 

Acetaldehyde—LCH^CHO] ) 

H 

I 

H—C-C==0 

! I 

H H 



« 

«f^f% ( Preparation ) S «lTt5TC:^t?5C^ 'S^W fwt^ 

( Oxidation of ethyl alcohol ) l '®lTt5TC^t^«TC^ 

^tC3FTC^^ 'Q ^Ttf^® (H 2 SO 4 ) 

^nf^l>TT5lf^i^Tt^ I SO'C ^5^?ftc1^ 

vii^fS JPtC^ ^ttc3ptc^c^^ ^ 

C^T ^1 C^T ^1 

>6 'sritf^IC^^ f3ia!fe| 0^511 I 'SfTtf^^TTST- 

'STjrf^1>TT5l1%5T^^ 'sr^T’^fir 5fTt^ ( B P. 2VC ) I ^Tt, 

Tf*n f^5r-%^3T ^f^5i ^vif? v^ 1 

'sritsiC^T^CSI^r 3FTC^ 

I KW nz^ ^ I ^CNS=5it^ 

^1 m v£,5!j*v -ftt^^ ntc3i 



'f^i ?-7 I '5ljttir-55is^ ^Z^ ^Z’^ ^(^'T Jpt^ ^^Z^ 

-^ •. **' ’: ';t>j ^MT!1 'Slfs-f^-^ 


!0] -- CH 3 CHO + H 2 O 

<*1 «nif*I&r5lf!F?T^l5 
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2 . '« 

^%| >6 HaS 04 -'fl^ ^r^I 

^Jtf^fBf^si 5T9!J?1 «ff^f5 '=11 100“C ^tni'C^ 

HCsCH + HaO -> CH 3 CHO 
'SITff^|5f5^^T «ritfJ5^Jt®lf$¥t^® 

3. «|rrt^fjI?I1il ^U5% ^7T5|f»l^lt?( 'sntf^C^ 'e 

I 

CH 3 COO p« 1 r’o ^OOCH opH pLjp 1 OP pp 
^3.“T"C^3 *^OOCH “v-rrijCHO“HSCsC^y^ 

Ca-'5fTT%$& Ca--q'^U^& '5rTlf>ife‘nsif®^r^® 

Hi (Properties) S \^i) 

v£l^f& ^^51, (n) t?T^ 21°C v£lT» 

cBCTf ^n^i (ill) Hz^ h^3\ 

m I 

(IV) fe!n ( Oxidation of 

acetaldehyde ); ^ '=rjtf^^ ^f «?1 

«rsrtsi «<tc^ I 

CH 3 CHO + [O] —^ CH 3 COOH 

'Br3ffJ!^7T«nr®?ft® '®l]ff»l!g^ 'sriffiiiF 

(v) ftsrta*! Srii ( Reduction of 
acetaldehyde ) S cmr^Tlt5J-«lT^W-»ft.^'<; -il^* m m) 

CH 3 CHO + [2H] -> CH^CHgOH 

'«rTtf>f&jf5^r®$tl® i?r«rT^i ^5T®*?c^t55i 

(vi) ^ ( Reducing property ) % 

(AgNOs) (Ag) 1 vi}^ 
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»lt^fC51J ^IlM ^’It^ <sim f^l(1 ^ I 

: AggO+CHsCHO « CHgCOOH+aAg 4. 

'srTffJilS^ 'srTffJi® 

(vii) NaHSOa-^^ 

1 

O /SOaNa 

CHaC^ + NaHSOs -> CHs-C^OH 

\h ^h 

5[t?n^rf^g 

Hf-q§ 

^in ^TU ^^1 1 

(Polymonsation) 

V 

I C^TWl C^C‘5f< 'il^fS f'^r,**!^ 'flf^ 

cw’Tf^t? I ^rt, 151^1 s ^t5tr^T 

'sj^ v|-<5«p(^ *|°^'39' '^T.^ C*I^ 

'iC^ '4t'^^K^ *^*11 '-^ I '•^^'1 

C^ ^65^^ "'.SfNfS “^fSs ■•tt'iC’f 1«11 

Polynu'T )! %\f6^ '«rf*5Wr r’JC'Sir 


(]) ( Polytliciie ) I vfi<^t 30lP-400"C 


I " i'-^Ci* if^*? 


<i>c;< 1 dit ^^tNr4 ^-1 

Ul)]^ ^f445C«l '^W 
f “IH 5>')j441 I *j 
, •.)’>ifrf^rm 4tcmt4 cifs^w 4r4'i« 


r 

*t 


l^^l aldehyde ) I 

c.^-\,-^ '5[ftf?i6lh'lf*?>t5^ 51f4fwf44 
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>rN**^*f ^t?1-wrN%5fe =ftc^iT 
SP^SIl (CH5CH0)3 ; «rt^ ^f5|l I 

OT5 -iiTv ^tc»T i 

(H 2 SO 4 ) C«!^-Wf5Tf®^t^ 

(CH 3 CH 0 ) wc^ I t?i I 

f^-P? '5T?r^T?l ’fJt^t^Pil^nfsif^^T^^ (HCHO)„ « 

(hcho)3 I 

[ Acetone CH 3 - CO - CH 3 ] 

I 

I s m I 

'^riTf^CTJW: CHa-CO-CHi 

( Preparation ) ? (i) ( Wood 

distillation process) % 5pT:^< '5)f^‘j'''5f ?PC«t ?f)H '6 

10% ^irf5ffS-<f 'sjTTfji^, 2 - 4 %ft5T ^n«Tc^if5T 

^jP>ic&T;f 'iiTs ’iTsiii ?it^ 1 

«fj[tJTfS^ '«iirf>T®, fK'4f^5i '6 fj;3E['fr<F 

[Ca(OH) 3 -milk of lime] 

I Mmn ^jTf^ifB^ 'SfTTm® 

'sifTf^c^? c^k’t I 65“C ^T’lnc^ 

'fifnsfu^yt^sT (65'5°c) '€ 

56 5"C ) ^T*f*l^ ( fractional distillation) 'SfJtf^i:^ 

>5tT?^ mca? 1 

(ii) (From calcium acetate) ! 

'siJTf’ 1 ^ 'il^s c^ 

'«[Jtr>?C&§ (CH 3 COO)aCa 

^3) r<i I ^Tf5<r 

'5iqT;t 'Q 'srjTf^tu& ^1? ^Tf^ 
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-^tz^ ^T*nT^TC9 ^}Tf^i1>riT ^ I vn^ 



5rr5^ mc3i 

JT'viSt? ^5 I 

CHaCOO^ Ca'"-"U CH 3 -C = 0 + CaCOg 

CH 3 

(m) ^Ttm'5 ^z:i5 (From acetic acid) : 400”C 

(■A^a03) 

*^<11 I v£;ijir 'Si->=' ,!'3aTC‘1'^Q’Tf^TCljtK 

’if'S^ll W I f<'f^^f! 1 ®tc^ : 

rhijCO -OH + H OOC CH^-'-CH.^-CO-CHs + COa 

+ H 2 O 

■STK^JJ^Is -^Tfr^^ax <1, ^>}|g-^ sriffyiip 

^ S - '»li I (’l) 

f-r^’5frsr ?in^TC.®li 1 (in) 56 5'’C *54* 

« 

,rr<-‘ , ^1'.=!'?: ! (ly) 5 5r| ^^^4 '®4C«^ 

> */ ‘ '-*■’' t y?i<i ^Tt4 I 

*3 f^'Sft?I*l ( Oxidation and reduc- 



'« ^ 4S1 

'^C^rtrsrt’tt^ST I 

^<«f1 5 


CH 8 -CO-CH 3 + [40]-^CHgCOOH+COa + HaO 
'srrrfJit^ '®mfji5 

CHs-CO-CHg + [2H]-> CHsCHORCHs 

'^iTfJitfeTsr ^^C5ii cfiirm^ '"nTsir^tJ^ar 

(vi) NaHSOs ^3^5 1 


CHa/C = O+NaHSOs « 


CHsN^p/ 

CHs/^X 


OH 

SOgNa 




(Uses) s ( 1 ) >® 

( 11 ) ^gr, (m) gsf^ 

^T^n(n=!t=r m, (iv) 

v£|Ts (v) 'Q ^tf^*[ 




1. giTTI 'S(Jtt3lTf^?f1 

3f^c| fj=[51^^ ill I 

2. '5iTr5!f^ntc^'< gir?i 1 

3 'sfTTsif^PTt^ ^t^ii '«nT5ic^Ti^c5T 

4. m "arf^ ^jTf>l® 

^sRr® an 1 

>1n^T 1 ’irtc^ I ^3T f^FC^tJT ?[tc^ Wtfg^ 

a 'siiTf^^ ’imi m ^p\ *mt i 

0 

CH3CHO -V CHsCOOH 
20 , 

CHs-CO-CHg --> CHsCOOH + COa +HaO 
6. ’«iTtaif%i^t^^ ?« ♦ttw } 

-^% ^1^1 *ttr^ \ 


III-31 



Questions to be discussed 

1. What are the radicals which characterise an organic 
compound as aldehyde and ketone, ? Why does the same oxidation 
process of an alcohol lead to the formation of two types of 
compounds—ketone and aldehyde ^ 

2 How is formaldehyde prepared ? What happens when 
formaldehyde is —(i) oxidised and (ii) reduced ? What are its 
uses ? What is formalin ? 

3. What 18 the process of preparing acetaldehyde ? What is 
polymerisation ? What aie the uses ot acetaldehyde ? 

4. How IS acetone prepared ? Can you pi pare it from acetic 
acid also ? What are the oxidation and leduction productions of 
acetone ^ 

5. Wiite hhoit notes on . Inikelite, formalin, plastics and 
paraldoiiydo 

6 What at« the oxidation and leduction pioducts of 
acetone ? State tlie genoial piupcitios ami use^ ■'* 

7. State iho geneial pimcipiei oi piepaiation ot aldehydes and 
ketone nov\ d' es an <ildeli\(lo dillei fiom a ketone ? 

S. ITow 1 ^ to'in.UdehMie proj-aiMl? Civo a neat Ith Hod 
oUe^'ch cd tlie r.pjuratL:'- v\hat ha[)pi.us wlien acotaldohjdo i» 
(aj oxidized, .mil (! ) led'U 'd 

Wiiat lie iorniiiiin and 1 aljjiite ? State tlreii ustM 

I ;/ S (cri/ip) 1U(3 ] 

9 flo^N 1 . OK I iii i alcohol t unet > ! to It niiifhjdo Cive 
i^s nt'iHtuial foimula What i-< loia .tiiii III. S 1(HjO\ 

Si. Jtovv oceton. is pifpa*ed from the pioducts of the des- 
' ,v't,i\e di'.tiilation ol wood Wfiat happens ^ hen acetone is 
oxidised Ol ic'UKrj, liu'i equations with stiuctuial foimuiao of 
the corapo'mo 

II S' 1001 {comp) 

it. Ilow Nso'dd you piepaie (u) loimildohyde (<^) Acetone 
.» .. uni''i.'Mcl'Tf il loiinulac [ II. S I'JOO ] 



?isjt1& ■c(j tf iws 

( Fatty acid ) ^'\ Wtft'5 I 

'«rrfft^, «tTf5if5?ir ^jtf^®, wf{& 

^ '«rTtf^^ I ^t^e|, 5[5^ ^1 c^5-*twt«^« 

CSZ^ <1t'e^1 I vSJ^S’f 

C 2 £[^^ ( 2 ft^f^T ^55^? 

c^ts? 5^1 ?it?( I ^rfS '«rjt^^ 

'«rTTf^’^ c^ 'Im 

r5( 7\%[^ 

5rf^t§'»itc^ 'siiTf^:^^ I f^^fir^i 

cirri'?;! ?Hf^^ 

'SITtf*!^ ! '€(Ttf^fet*f f5f^^T'< ^Txf^l'SC^ 

«5Trf^©^ ^Ttf^'5, ‘f^^t&?[t5r ‘^t^T^’ ^1 

tm ^Tti^c^?[ ( NoniiiiicKuiire ' % Wllf^ 

^1 C5^^’ ?Ti?c-gTfHW^f I 

'^i-\m '<ii -iif i 

wjtfsf^ m-\ I 

'«^rr^f«?Tl^ (- CHO) ^ 

■t?(i c^ ^ '^fjTf^i^ I I 

—CHO + [O] ^ -COOH 

^TfSftrs^Tt® 'sr^ffifC^if '5nTf»55 

vut «lTtft® (COOH) (-CO~) ^51^ 

(—OH) I ^tt. ^f[\z^ 

(Carboxyl radical) I 

(-CO-) + (-OH) -> (-COOH) 
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(-COOH) I \ 5 t^, c^ ^JTf^U 5 

«jfTc^ ^c®T I ■*n:'(i 

vftc^ ^t?TC^ 'St^C^f^ va?t*s v<l5IFlfM^ 

^t^fifsr (COOH) ^tw?r 

wi ^ I 


5p}tt^ 

( General principle of preparation of fatty acids ) 

^t5l ?^{ I Wt^I't 

^pnf6 ^1 S’ ^itf>i^ >iT«fT^‘l I ^«(1: 

^f<*l WNI ^T^‘< 

(Oj-s-'s|:n^C^t?^4- (Oj-^ '5IT1cr|f^?Tt^+(0}-»'5rrTf>!^ 

'JsfjtfjiTg >€ ’5inf>!f5^ 'siT'lf^^ ^Ttf^ '®rrf^ 'i^T^ 

I ^tfB mj t 

CH 4 + [o]^CH 80H-1 [o]-^HCH04-[ol H-COOH 

Cli.CH, + fOj-^CH^CH.OH + [0] ->CH,CHO + lOj->CH.C0OH 
tc'!fi| T«>|Typ1 'S^]ieiir^t5-if 'srUr»1^3T«*lf®$'f?^ 'slTffJlIS^ TS|]tf»ll£ 

^s^?i ^1 Structural) >>3^ ^■’f<‘1 

cm-] 'i.J ■^4:^ : 



Jf<53iilcnfi«tT5 Wsfi? ^ITfy® 





o 





«r]ir>»{S^ 'srjtf»!® 
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Formic acid —[ HCOOH ] 


srrsT fn’f^i, '€ 'srrtf^'s vrfc^ i 

^Ttf^ T?Tf^Ti I ^5Tii >rcflr 
‘Siv^ '«rTtf^^ ^ I 

4Bf^f%S(l). '«rFmC5iPt5E^ ^ WW (Oxida¬ 
tion of alcohol or aldehyde ) S ?rTf5ifU 3Jt^ ’Tn’^c4 

f^’«fT^5T '5 [tT 5TC'-?^?91 ^I ^Tff^ 

=?Ffi[Ti I : 


CHaOH 

’«rTP»r^t^9i 


+ ( 0 ) ^ HCHO+H2O 


HCHO +( 0 ) ^ HCOOH 

^p<[5rjt^r®eT^® ^p<rsi^ "snrffJiiF 

2 'crrtf^ (From oxalic acid) % 

(COOH-COOH) , 

^TTf^® ^1^C5T s’?! »t%T [1 '«rjTf*T® '« 

'srrrf^c^^ iio“C ^finc^p ^^*3 ^-<\ ^ 

nf«'5lt‘1 ’in I ’«!C§ : 

COOH 

1 ^ HCOOH+COat 

COOH 

^#1^1 ( Experiment ) S 

JptC^ ^Jtf’T^ '« f^*!tf^iT ^'e^H I 

3Fa^^r 'ij^fS W ^^1 ‘<tc¥ i 

^rrc^ 

I 110«C 



^^1 5 ? I ^^1 ^ I 

^filter f?f51tf^5^ f>13£(«j JtU^ Ftsil I 

<aT^^ ^ic3j I 



^F^fs;^ "TTitfjfT^ £1^% 

3. ( Sj-nthetic method ) ! f^^- 

'tjfs^^iT^ 5tTf3T ^fWff^'TS'S ^f<l^ ^'<‘^ 

210”C C7\U\ I 

^ --9^^ CTfsi (CO 'e NaOH) c^f'g^t^ 

(HCOONa) I ^^>lTsTf¥^f<(^ '«fytfjf^ (H 9 SO 4 ) 

■?p^i3Ti? ^y'!; 
s:K <— 

CO + NaOH = HCOONa ( c>ltf^\!t3f ) 

HCOONa -t- H .SO 4 = HCOOH + NaHSO^ 

.'“ "C '*' ' -t 5’’€^1 

i 'cijtf^® (HqSO*) C’ltf^t^ 

:H' r:or7.> ! H ,..04 = 2 C 0 -l-Hi 20 d-Na 3 S 04 

ndiydratcd Formic acid ) S ^ 

>i<ii ^<?r 
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^ ^re'-T 5?? I '« f^*i 107'’C 

'^T^ttsC^F fl^C'® I 

’SflTf^^’? C^ T?1 C»l^ 

(HgS) 'SfTtf^ 

^^1 ^ I HjS ^ I 

: 

PbCOs HgS 

2HCOOH -> (HCOO)aPb ^ 2HCOOH + PbS 
5p^f;r¥ 'sntf^ t-w^ «rjTr*i® 

»rt*ft5*l «r^ ( Common properties ) % (i) «rjt^ ^<3 

'®^5i I (ii) 100‘5°C I (ill) 

'«nt5ic^t?5T 'e i 

I (v) ^IT^ 31 ^U*1T 

“stzf^'^r '®rjff>T^ I #|5T ^3 1 ^^*1 

(COa) fi^'51'^ ^3* C*Ftcai1 C^fWl *1f'^ 

5^:^ I c^Twl 1 

(vi) 5p^f5I-f '«rnf^ 31 ^fz~i 

(H 2 SO 4 ) ^u^ '<cRT^>n^^ (CO) 

I 

HCOOH + H2SO4 (^af) ^ CO + LH2O + H2SO4] 

(vii) ( Reducing capacity ): ^®tW ^ttfe 

'srrtf^rc®^ f^t?i«t •rt^ i ^jt^if®- 

^Wt^ ^3* 

(AgNOs) i 

HCOOH 

2HgCl2 HggCla 

(vii) «rjt5Tt^t?C31^ I 

HCOOH + C2H5OH = HCOOCaHs + H2O 
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(ix) 360"C ^WnC^ CTtf^’srf^ ^f^Z9[ 

c*^Tf^t^ 'ar?f^c5f^ I : 

HCOONa COONa 

= Ha+ I ( C»ftf^m ) 

HCOONa COONa 

S 'Sinf^l^ (i) P 

(ii) ^=f (ill) ^5T « p1 ?« 

(iv) =^^1 ^1 ^%U (v) '« 

^ *15:^? ?r® (vii) 

2. '®^jtfs=KS [Acetic Acid—CHgCOOH] 

^15 -2ft#t=T ^iff>it&^ 'sijffji® ‘f«f=)5tt«i’ sitrsf i 

fM^nrc^^ nf'<)<ot^i ^jtf*l^l5T "t^ '«i3Tfj^t5^ »t’*fl5 •?1% 

I 1720 f<®5R'{ «{»fr3f 'sfitfjifT -^rnfii^ '£^'<‘i i 

-sf^R, fef-'T'ffr!?, c-FTRK^'trsii '« •?(’) c-ftRi c^tc^ 

'Sfi^'j sn:5»t ■^iffjtf^ '5i]if>iv? ’^t'!*ii I 

( Preparation ) : (i) ^t?«f 

(, Oxidation of Ethyl alcohol ) “ ?fTf6*i1^ 

iin^ «^t^< ^T3i ^(f^i'i ^f<;^n 

^TTtfWf iJTi'C'4'U'‘l5 (KjfCigO,) 'Sliff>i^ iHaSO^) 

<1 '5('i[fW5"' <Ff<^1 ^^s■^ <p<1 ?IT5 I 

F«n : 

CrUcHaUH4-[c)3 ->CH,CHO +[0] --CHGCOOH 

T 'srufulS'-^'sfjlfjii? 

'. (H'.drolysis of 

nvrhyl cyarnd. ). <?i'{ '»^nr>li:^<J 

tCH.,CN' ’ fi!.^ 'r* ^T 51K I : 

; *. ( \' -V .MlJ^ + HCl-CHgCOOH + NH^Cl 

- ‘srithlfS-?-^iffjii: 

3 I Commeicial Process ) 

,\i>t'5 ( From Pyroligneous 

ucuts',W?(1 m 
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10% ^orf^'® ’«ttc^ i vfi^ ^-c^ft^t? 

C Ca(OH)3—milk of lime ] 

( H3SO4 ) ’itf®® ^tf^® ^ I 

: 

Ca(OH)* 

( I ) (CH 3 COO)aCa 

TFTTw^fJl^sr 'srrtfjic^^ 

( II ) (CH 3 COO) 2 Ca + H 2 S 04 -»*fr®=(^ 2 CH 3 C 00 H+CaS 04 

«rTt1^^ '»ntf*<® Ca- 5 Tt*lC’?^ 

2 . ( From Calcium Carbide ) ; 

<i) 5 ic 5 f (CaCj) 

(C2H2) I ^'^(l: CaC2 + 2H20 = Ca(0H)2+C2H3 

(n) “yflt*! ^1 5it«ic5p^ 

(CHiCKOJ I f\'<^ : 

CH = CH 4 H 20 = CH3CH0 

(vu) 

5is’^c< 

I : 

CH3CHO [oJ-^CHaCOOH 

3 . srtli^Rsri ( Mycoderma aceti ) I 

=5«?1 m"^^i tortt^T 

'srJK^fS^F I 

erf^l «fT51 

CHsCHjOH (O; CH3CHO (O) CH3COOH 



?rtf5o®r '«ljtfil® ( Glacial Acetic Acid ) 

(NaaCOg) ^^1 

2 CH sCOOH+Na 2 C 03 ^aCHsCOONa + CO2 + H2O 

CH 3 COONa, 3H2O. 

'®rT 5 f W*! 

^^1 w.^ '^f<?rl 

'ec^ I 5 '?Tc^ 

^ I 

2 CH 3 C 00 Ha + H2S04 = 2CH3C00H+Na2S04 
$?'f< Ib-'/'-C 119 " C 

^t*(t?I®l ( Common proocrcics of acetic acid ) t '®rTtf^f&^ 

^itf^:& I (11) H 119 "C 

16 C , \Ul) ^’1 C5l^ ^= 1 , 

^1 t«?]ic:« 3!c^ I 

fiv) 5 pSl?p?im ( Action ot phos¬ 
phorus Pentachiondc ) S <^^r '. ^«1—OH • 55 t?p 

Tpyfip-^tx-. , '-i;,c^'.<I^Tfc (PCI- ) W1 I I 

CH,CO()H-^P(.’I-.-v(^H,COCl-'-HCl-f-POCl3 
' .'.A v® 1'*'IT ^‘ifJliiM Ca>MI?^^ 

‘CHiCO-‘j 3^ 15 (acetyl radical) ) 

<Y' r-JTfen f Action of alcohol ) I 

■' K * ^ . . T , . -v 'ffyrc-Si? f'I'C^5tlt:5 5‘<«rr5^9I 


CH^COOCaHs + HoO 


V I 



Ti wf(i> «nTf^ 
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(vi) CIFtftiC 5Tl catfronsi f^?ri ( Action of Chlorine or 
Bromine ) % 

CFff?^ FTBfJTl ^fRiaFr^r >fRl, tt^-csFTni 

I C^f5{5^>8 'sntfii^ I 

els els CI3 

CHsCOOH-^CHaClCOOH^CHClaCOOH-^CClsCOOH 

5ira[1-C3PTC^1 ^Ff^-Cffr’ll 

'srjTfii^ ^lTfJ!\P ^ntfilis--? «rnfji® ’«f3tfJtl5T '«fJtf*l® 

(vii) f^^t?l*l ^51^51 srt^ S ’SJWI 

(viii) «ITtf»TC®? ^^*1 *51^ ( Metallic* acetates ) t 

»t<j -srci I 

(Uses of metallic acetates) I ^JT^I- 

f^T3f f*IC^ 

'e C^T5| ^ ^'\^^ 

■5713J I 

2CH,COOH + Ca(OH)s - (CH,COO)2Ca+2HaO 

>5rjtfjil&4''snifTO ^Tf’^fji’1131 

'8(gT?J (CHgCOOlaPb —• 

CH^COONH*—^TTf»TCT>^, (CH3C00)3A1— 

( Uses of aectic acid ) t ( 1 ) 

'Q (11) ^u\ ' 2 f^H bsf[ 

(ill) (iv) '<^r< ’«f7l1^^ 

■S'^, (Sfl^tTO, (v) 

>6 (vi) 

^<1 I 



^jtf© ^aerrcf ^c ^ ^ ^i^ fe=grg 

( Structural formuloe of fatty acids ) 
^Jtf^ [HCOOH] : 


(i) 'srt'tf^l^ ? CH 2 O 2 

( 11 ) (CHaOg) ^ 

'^^sn : ^^^1 : 


H 




''O 


H~C 


\ 


OH 


( 1 ) ( 2 ) 

(ill) ^c*fj vi>^f5c^ 

«|f%^Tfn'» ^^1 ^t?l I m\ : (HCOONa) , 

a niTf^T^ '«r^f^ I 

(iv) ?^>:<p^-r^ (PCiO '«fjrf'^^ 

'«r/TfT^& 4r< I PCI 5 HCl 

^cg I «f^nf«f'» ^jf?f 


(v) I ^T^n t?T<J u£i^f5_ 

CHO-'^i^'’? I 


(vi) ^fTni^p^i 'j ^-i^t '*-^i\\^'b ^"^-gl ^^^l 

^n ! m\ ^ 


^Cl HOH 

HC —-CL -^ ’ ''^t^ 

\ 

^S. 

‘Cl HOh 


/OH 
HC --OH 


\ 


\ 


H - C 


\ 


-H.O 


OH 

■'w.^fsf^ 'Si Ilf-Hit: 


'OH 


' ' ^ef5^ 


'* .n 
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WtfSra [CHsCOOH] : 

(i) '«Tjtf5il5T 

(ii) C’Tff^si '«alf^C^ir v£i^f& 

cntf^m ^rrf^rc^^ (CsHgOaNa) 

^ I C^, 'STJtfnfS^ H 

(ill) PCI5 'srjtf^/B^ ^^^>8 HCI 

I (71 

(iv) 8 f^t'JTSf (CH4) 

I c>iT%m f^^ttsT ’jfT-f (CH3) 'srrc^ 

CH4 9 t^s( 1 ^^1; 


CHs 


CO.ONa 


H 


Cn^+NaaCO. 

ONa 


c^pw\ 




CH3 



OH 


(iv) «ftR^ 'srjTf^lfS^ '5{]tf>l^ I 

I ; 


y'y' 

cPjC;^ 


+ 0—•►CHsd 


H 


\ 


OH 
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*■ ^ ^ «irf% 

( Some organic acid of everyday use ) 

m ^ «('<Fr^ '^^^^ 

^fk^\ 9^fw I ^1 »t3I 

(COOH)-'^5i^ 

(- OH)-^^^ «(Tc^ I 

Tr^c^^'sicnT c^ 'eirtf^r® 

(Lactic acid) I : 

CHs 

I 

CHICHI,OH)COOH ^1 CH(OH) 

I 

COOH 

^'A\ C<^'i. '1^4511, iTlT^lf T?ii ><5^51^ siC'lf STC<f 

( Citric acid ) I 5 e<r^ : 

CHgCOOFf 

HOOCCHaCiOHtCOOHrHaCUOH | 

C’ OHiCOOH 


! 

CHaCOOH 

W'- ‘'d^H -^r ^'1) "*T ^<^^10: C^ sjj-iyrjjfg 

’fi s<:j 5[i? Tpn ^iT-^ ■'«i^CSff^*i5 i,',!r>1'S ^ d'- ) ..in v'R 

: 


f’OOH 

t/O'.'M t O'.M i j 

COOH 

'r'<.'T, ^•■-! ^ " ;,T^ I 4>‘?H 

CHC'>H.COOH 

- '-. ':v.‘HCI-R/HCOOH <t1 | 

CHOH.COOH 





«nTf^ 

Questions to be discussed 
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1. What 18 a fatty acid ? Give two examples. What are the 
cbaracteiisticB of fatty acids ? What is the general principle of 
preparation of fatty acids ? 

2. What IS the laboratory method of preparation of formic 
acid ? Can it be prepared synthetically ? How do you account 
for its reducing property ? State is uses. 

3. How IS acetic acid prepared ? What is vinegar ? What 
are the reactions of chlorine and sulphuric acid on acetic acid ? 

4. What is acetic acid ^ What are the uses of acetates ? 
What 18 glacial acetic acid ^ How is it piepated ^ What are its 
uses ? 

5 How arc anhydrous formic and glaf lal .acetic acids prepa¬ 
red What js the product of reaction of acetic acid with methyl 
alcohol 

6 How are the iollowurig compounds prepared - Glacial 
iicetic acid, o ilcium ricjtatos and tii-ddoio acetate. What are 
uliou uses '' 

7 What happens when fi) Methyl alcohol is oxidised, 
(ii) hVimica'ud IS added to ammoniacal silver nitiate solution, 
(iiij OviliL uod 1 - huatoi, (iv) J'Ibhyi alcohol is oxidisoil (v) 
rhosphoiu^-pentachloiido IS added to acetic acid, (vij ChloMno 
paosed into ''jcetio acid and Ivii) Acetic acid is induced 

8. ilow would you jiiopaie inumic acid ? Gno equation 
with structuial formulae of tiro compound. [ il S. J90o ] 



\r 


s cm a yrmw 


1782 llto K®T?f ?tc^ 

I C»f«?l1 (Ester) I 

’fcg ks(^h ^?t«if '«iTt9n;^Jt^ >m\ 

'5[Ttf^'B vHCl) 4Tv 

(NaOH^ filfsjign W 'Q I ?PTlf^ '=(Ttf^^ 'S ?T^- 

'6 I ?i«(i : 

^]frTO+'SfTT«^4t?pf ^ 

'STTt-f^fSPr^ 

NaOH + HCl - NaCl + H^O 

’Sff^ 8(f^^ '^srjtfj?;? ?T!11 ^Cil 

CgH.OH + C'-fsCOOH^iCHaCOOC^H, + HgO 

r»n^5t'sursTc^j.rj A,iti^ie4'»nff^'= *^ 1 ,^ 5 ^''' cf^i 

nf''’ rf''3i^<!l S[tc^ tT^ 'SfJMf^^T 

^^C4'<i 1 n\ i 

(CHsCOOCyH (R-COO-R,), R 'd 

T^i ” '-T-.-"frv.v I 

c^ (TTl^ m 
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[CHsCOOCgHsl ^1 

( Ethyl Acetate ) O 

II 

CH 3 —C—OCaHs 
f%s?t <£t«rc^r *«^ta <3^® 

c*f^ nif^ I 

^n] IT? i irf®^ c’^ c® 9 r 

«f^f^ (Preparation) S 'S 

'®ITTC>[fS^ '®inf^^ 

'5?^ C^tsT (dehydrating agent) >!^ ISO'C 

^rnt'C^ 

nt^5T *1tC3J I I 

160"0 

],ir,On + CH.COOH + [vs? H»S0J 0 H,C 00 C,n,+H ,,0 1 H,80J 
•^ntw ■sfiui',15-ip i??rf?5i 

'»i^'!*sf‘1 (Expt)S '5^Tt<^^c^t25^ (CaH^OH) 



Dll-bath) 150°C ^'f’ft'C^f 1 yjsi- 

'5irmc^T3^sT ^8 sritf^^it^ 'siitc^fB^ '«fjtf^^ 

III—32 
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vrw^ ( dropping funnel ) C¥T^1 C¥T&1 I 

c^ nf^>itc«i t«fT^5! .srr?^ ^tc3i fn^n 

c^t '®rTTf^^'«'«rjt^c^T^t^?i fsiast*! 

cw^^\ I '5rnr»!c&& ntr«'® ¥t?l 

(condenser) .5JT5^^ ^tC3} I 

tofftoi '8[Ttf>IC^(? C’lffsj^t^l ( NagC^Os ) 

C?FHt^^ ( CaCla ) 

I ^ I 


77 5°C , t^l iic«i ; 

Hi : (i) PCia c'^NTtc-s i ^«fl: 

CH 3 COOC 2 H 5 4- PCl.^CHsCOCl + CaHsCl + POCl.^ 


CH3C00C2H-,+4H -dCH^CHaOH 

r (Essences or Essential oiH : 

C^M ^>i’!!;<5<l 'siHt^^, 4911 ^ '5^9'l'i' 1 

^r 4^'4Ci,‘‘<.T5(’( Rum ) 11 '»<rr‘<i59} «1Ift^t?'C^ 

^K'K^n 5iuc5i;-«(/!'ni'=i '«iiTi^r.$c^ 'it[,, 

^1* '5ri^C"l1-J^)T'5lT5''s1 7f^5 

‘I-C'J I '-*-<' 4 ^ ISI r''( M’ <fi?l 

i Ui^fif-i^ V 01 ’” ^‘,^"1 r.^r9i 


I »4 '11 I ( essence ) 4^1 51J | 


fCff’i '^'[^rl (Hydrolysis of Esters) I ■5ri:^<1 

srr;.-.' '•-, ,1 'iX* «55^r< ^tfsf^l 

.1 < ' . /. i. If * 4 i>j'> *'i i si'l 5 tf*r. 5 t'^rR 4 , 


MlaCOOH + CaHjOH 

-» ,f'>i*r4^ ’->Tiff>|i5 ;»;|><?i 'Wjfrir4'U»f 



'e »rf^ 499 

<41^'® ^?1 I ^<rr^ 

^cs^T ^f^c9T *rt9rc»Ffe 

(CgHsHSOJ ^^ 51 ; 

C2H50H+H2S04 = C 2 HoHS 04 + H20 

^i"nc*f «ft^-f^c?rf^^ 

C2H2HS04+H20 C2H50H+H2S04 

( Oil and Fat ) 

f^f%»(;^5^^1 «rOT ( Different kinds of oils ) S 'srf^r^l 

C^%< ^CW 5 I (0 'Q 

^ animal and vegetable oil ), (u) cast'll l 

C55f (essential oil) f)1\ Uii) Til^ *• 

[ mineral oil ) 41T* (iv) CSffSl (wax) i 

1 C^«T ( Mineral oil ) % 

«T<’9r^ ^ta^i I t<^»g csiti:^< 1 

c'i-i c^c?i5*T, '5fJicm^-{ 

<U (407-3 5:g^f) I 

2 '3 (Animal and vegetable oil ) % 

^1 i3?iin CT^ ^T«^1 I »(f's^t<^ '-(t<^C?|5S! C>«9f, 

1151 C'«^, «rr<i» c®^, 5}K5< cei*i, »ri c®ffT t^sirfir ciz^^ 

I esn '«riri‘!li ft^ cif®4, 51T< 

I ^1 It ^‘Vc(T<( -fi^ ?|ifi itft5r, 

t^jlfw 5|c^ cii*i 'm^ c^n RtiH's '4^1 csi 

:^W[C^ 5f^ 4.11 fil I 17^ 5IT5, 5(ni 5f4 ^C5I?f 

SICI «rwl -ed I 5f<« t®<1, fk% =ffT«lT4'l 4f^4t4T? I 

S[t 'tm '« C't5T« f41 ?S4®r4 « 



500 


3. ^^tft (Essential oil )% ^ 

C«5T Tl C^5T ^ I 

), cm, cm, 'sfTO 

vDC^I^ ^^TTfw c^m^ I Rvf?l fsm '2t1^| 

4. G^rf*! { Wax ) % at^ nwt5j I 

vri^bt^ ^1 1 ^j^-\ 'e 

'S ( Oils and Fats ) S G^®T'« C'^ ^1 
51W G^til ^1«lf^J I 

'WJtsiG^t^PI 'pjlffe «5lJtf^G®?f ^ifes 

G^Vf ^jli& «l3tf^i:'S?l fsl»lt?fll^ (Glycendes 

of Fatty Acids ) ^cTl ^ I cm 

^T5Tfq<F *<i 

I U>'% »ftr<ic^?l C’^^T 5t^r^i?i 1%.! ’^r5tr<T^ 

-li 1 m'lH'(»iC< ^{t? C5J T*I^ 

f 2 fHt?r?^ 20'C ';<5^ TrMCJt^ <^i G^^ (oil) m\ 

'^=11 G^ 5 , ^ (Fat) 1 '‘ 4 ^f& '®f^.’S 

^Aw- ’^t"}'^T I ■^r»T[';^ 

^ M r.^sf?-< ^ICir ’TV '«TJ1T’!5 ?{K^ ! ’iW<«i»TC^ 

< 

?5i'l ^n: 

fsfTirtf^-f-5pjlt& «;TTf^:5-G^5^ ^1 CS^^ f5lnt?1t^® ) 

. . , ^ -f V;vri,.^; ‘ii^tf'T^ ^55^^ ’PTtf 'sotf^^ 

\\>: \ i'l* '«lfir>.^^S>,<T ^J^iJ ^ltf^'5 ^ 

K;r.^ ^ f:;r-j?I»{r^ I 'i;t*T^ 

r 

-rir,H,iCOOH 

(:,7H;,,cooh 
;, ,H3,cooh 
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’EF^'^Tl :—C15H31 , C,7H35 , C17H33 I 

*(111 m—R ; 

CHgOH HOOC.R CHgCOO R 

I I 

CHOH + HOOCR^CRCOOR + SHaO 

I I 

CH2OH HOOC R CHgCOO R 

^1 ^*11 
’¥^1? 'srUfTC C^?9 « 

( R—il’ftW '=rTt^r^5T ) 

C^5T >6 ^C?r f.^f59iT, 

Zm I 

C'Ss'T ( Drying oil ) I fef^f c.<Sl^< m 
^'sf?r i 

:««ft>}ei ^f^?|l ^t?[ ilT inn 

?><f I C^W.^ ^1 ( ^! tixed 

)il) ?j^i I Jiin cm stf^^r, AS, « ‘«rcK5i m' '^aia 
rH?t^ 5111 

C^Cm ( Hydrogenation ot oil ) : C*l 

Cvsc«i< vcni 

^mA ’CAi M-^r5‘^i ^13(51 

4f^nl c^nz-f 

pf^-l C?5 ^1 ^fA ®1ll nvflC’^ AtA I C~5Z^A ^ICIT 

■f^C^TW 5T5l1^glCW^ ^1 c’^5' ‘ATa^^ WK 

imTuA^ fwc^ A^\ ^A I ft 

-m <.=^5 ’fwT'^ I 

T5=ft-^t=T ^1 ( Soap ) 

% ^5?l ^t*tf^^ Wftli'Sll C3*!tfem 

1 51^*tc^ »lt^f5l <^1 ^ I r>(Tf^iftC5(-^ cT^«fC^ ^^1 ^ir 

5rt^M (hard soap) ^AAZ^ i^A 

5oft soap) I 
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3FrW%®^ ( Saponification )% ^ 'd^e. 

5^tf& '«atl^"«f^tf%5i 
^aft WK C<l5r< ^Jlf& ^ f^f^¥l '>J|^t^1 

^ I im 

^5rt?if5i^ ^sft ^*ttf^f^“ 

c^»15i ^1 ( Saponification ) ^ I 

®f+^r<ira^l 

a^frtlfs S (i) '®lJtf»r'5+^Jt9TC^t^3T 

(Principle - (ii) ^iTtf^®+'*ftil -> C>ItfeTltai + 

( ) 

-^\:5 

(i) (RCOOlaCjHs -> 3R COOH + C3H.,(OH)s 
(11) RCOOH + NaOH-^RCOONd + H^O 

^1 j5 ?nrf>T3 ‘spf-1 5 ; c^-1‘1 (>it^i^ ) s??! 

( R- ) 

( 1 ) (Ci,H,,C00),C3H,-.-3H20 

f'j’ii <» i.pii<ifir 'E?'-^ 

'51 f?'' 

3C,-H.a )i JH ^ v.3Hr,(OHi3 

f r'lrh^r 

' •) C, M,,r.()OH -f NaOH ^ Ci-H,,CCONa+ H^O 

''’j>.i <4 *, j ^41^ t^fj^lfsi (>lt'lT5|) «??? 

>Tt^4*f % I'icparation ol Soap ) S 

^p ’^sjf c • ^ ' \l^'< CTii, ^T?T ^UTn b‘f<T 

'''■'• br-T fsifd-j C>lt 12—14% 

^1C‘T4 >!C5p C^T?t< ^TC3i 

•3X1 I 

•"I "■!, •« ^5T ^'3^1 I JTf^TJT, 
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'€ vii^ f^5StC«r^ >rr«ft^*l 3T^«I (NaCl) 

J5=^c‘t^ ^rc^fj 

I w:^ •^t?f ^?ii ^ opt 

’Tf^t^T ’ic^ fiff^fl trc^ c^f^?ii »rrTtJi 

^^1 I <iit mut ^tFi \ 

»!t^ ( Carbolic soap ): »lT^t^-f'^«| W!? 

'Q f^arc*! 'sntf’fB f?F5^^ f^-fttl(1 a 

( Toilet soap ) S >!t*ft?*l ’^'Q ^ 

^if5?(i 3^9 I 'e 

fwt^l StC’l >!t?lT^ WC^S 

^nu ‘T'S 'SfT^t^f 'S 

^■«11 I 

(Transparent Soap) t >1t?f1^'! 

^■551 (Cold Process) % ,±P^t 

5^ ^f<, ^irf<C^#T Cz<^ ^^Itfwcii CJf'rBt'? 

I f 5 ? 3 !{«tc^ ^n: 3 I ?Tt» I 

5{f^ £ft?i 80,000 f<if»g 

(Glycerine) 2 »rt^r^ nc^T mC3i 8—10% 

*tt'ei(l I rjJ>irf«c^^ f\z^ f^fa} ® «IT:¥ i 

>spR I ^C'A m^fsi 

^2^*i I vfi^ 

«t^fV, '5'^ '6 f*tC^^ ^11^ 
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Questions to be discussed 

1. What IS an Estei ? How would you prepare ethyl acetate ? 
What is its reaction with water ? 

2. What IS fat ? Is there any difference between fat and oil ? 
How are vegetable oils converted into fats ? Can you prepare fat 
out of rnineial oil ? 

3. Wnto short notes on : 

Essential oil, diying oil, fat, mneral oil and vegetable oil. 
What oil IS used foi soap making 

4 What IS saponification ? What do you understand by 
soap ^ How IS soap pteparod 9 Name an important by-product 
of soap How Pie haul soap, caiboh.. soap, glycerine soap and 
toilet soap made 

5 What IS an ester ? Describe the preparation of a typical 

e^ter. What happens wlion tins ester is boiled with cau‘='tK* soda 
solution ? Oils aio eslots ) what pioduets aie obtained when 
th‘)v aie hydi "ihsod with caustic alkali [ 7/, S. 100'? ] 

fi hat do yon undoi-.Laud by tho toMii estei ? Give a 
noat labollo'! sUo*'c!i of an appaiatus usoi* iii cbeniu.al lalioiatoiy 
foi the pi epilation of an c-tor 

Mention InnMiy tlm oisonti'il ^tops in llie piocess What 
iiciT'pons wlien it is bidudysod ' [II S I'iftI (cimp)] 

7. Write biielli vtlia<- yon kno.v about 

•a) Fats and nils (1) P,oap (. 1 Ibsences 

‘ *7, iS 1003 {comp) ] 



^ntr^i^(§f6 s fwfwy ^ a 



^5^1, ^'5, ^t)5, 

^ Rf'SS ^li ’f*fT<'Qf% 

^f%9 I t?t^1 C^ '®t?TC^ ^511 ^tc^- 

( carbohydrate ) I 

'H^t- ( C, H 

( H ; O :; 2 ? 1 ) >i^5f c^t 

'it'S^l ^iVi ^ i <ii^5)t c^i\5ti:^F 

) '^^1 ^ I 

( Classification of Carbohydrates ) 

(i) ^1 ^^t?l (Sugar): ^1 (CiaHaaO,,). 

^ (CfeHigOo), (CcHiaOfi) t^Jtfw I 

(ii) ( Starch ) *. ^^, ^|l, ^tf^, 

I 

(ill) (Cellulose) I n\ ’It^, ^t-t, >s}R ^^Itf^f 1 

^T^TC^'f ^-\Z^ I C^tCHI C^TC=11 

CiaooHaoooOiooo » ^ 'Q mim 

5P^%1—(CeHioOg),.. 
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I ' 

'^C3»tSf ^1 ( Sucrose or Cane Sugar ) I 

"BTf^ sfTftsrsrr'^'a 'st^c^ 1 'srTCPi^sfWr^^ 

^1-*^ fB'sr I ^^r^Trn jiji^i 

«rfr«f^ fs^sr '«R#r^r w^i’ ^frsr ffcfj 1 fsfir 'sitNf'® ®^i srtai 1747 

Hlfr^ I ’©tsirsT I 


^in f5f^<j 12—13% ; 'Sltc^—19% , 

^t€^i s 6%, m <ff<T[i 

28% f^fw I 


^3pt'^ a!t^f% ( Preparation of Sucros. ) % 

^f^TEii 1 '5(rc-»H 

C'lllSI (CaO) f*lf2fT f^i3!t«i fvf^il 

Wfsf':! *^?i1l>T'-^^1 ?? I vXl^§lf^?[j C5i!f?l^l1 

SIM! '5T5‘-^<.>ltr-5 (SO 2 - 7(1T^ 

( bloaclniig ) ^Uvi\ ^ ^'^<>^11 

f^f,)^ irrifl ?^; l ^Tcas^ "'Ifvfr'^'t ^lh<\ ':<^ T5Cs 

vii^ »»T»5TWt<I <!\^^'\^ n‘<l 'iVrHfS vttT'iti 

sj'j ‘csjr^tc^?!’ [ molasses ) <liil 59 1 -ii^' 

-ft 5 rf ^ <ir*l'5>t »‘N ■5'<t 49|9 d 

^19 '9M5T« <?<1 59 I f5f^r<is ^fo i' -il "'■M<I|9 


<?''<191 I •■«'J 1 lU, i^rj I ^ 

C'i<''. -i t' 59 I li^<c~i 100 ^ ’'-”1 

f<15T3 <.■» 7 , 7 ;,' I 


" '’VI ^Jr; 


'f'Miil 

v5n 


'S ^1 fiff^ (Glucose and Fructose 

OT Cir.ip-' Si g . 9t9 

?wtrjrr^ ' fr,^ I 

fSM -nf^T 59 ?f/.9Sf^ 'S Ip 
*1' A 

5'l5-‘’t9 :^'ir«i 51^ 91 

Nj ^^\ W 40°C-50'’C 
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^fk^T ^t$-f?TC9ffk5 ^in srj^taf ^ 

^ I w : 

Cj2Hg20ii + H 2 O *• CfjH ^gOg + CgH^ aOg 

fer^T 3/5|iT«r 2P^ck«f 

^rrstc^Tfc^i <*iTc^ ^ sr^c^t^ 

f^-tttcffi 5ii?i 1 

^nf>IC^^ >Tmc^J ^T^I, ^^ 1 , 'STT^ 

J(^C^tC^5 ( Uses of Glucose ) % ?pf^, 

f®^ffe fjT, ?lC4tCi5^ t^lTf«T vS^N 

cf> 

^r5I?Ii!:^€ ?^f I 3(5 ) C^t%^ 

fef^=^ 

fpf^—8 -^c^scts—14 

2 3p —10 8 

A 

*4f:^Tsf—16 —4400 

[Starch—(CgHioO ,,')„] 

fifsg ^tVT5l«^ ^I^"v ■5r«ST 6 

'«rfw^«t^H I ts'tCff^ 5^15 I t^RT'Q ^55 

1m 4Tn 5'5tj:(ff^ ^^^^I—ICgHioOs),*, 

^n54 ^’iu Kst^—’f'l, tit, 

?r.-jTf{f I ^1 ^tC'Q C^f% ^Tb 

I nf'^^T‘1 — 

5T^51: 75—80% , ^^h : 60—65‘’o 

til ; 65-70% , • 15—20% 

f?i-fr^?ii m^K^T Itf^fiii 1 

( Glutten ) 
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WtiTl^ C*ig^5r ( Cellulose ) ^Ti*t^I I a 

i ’(TC35?I ^C«17 f^C5 nfSTlI ^t7( 

m Wt^tsf^ C*f% a f^f^S 'Sftf I [ f5C31 '8 

'SIT5J5 ^t^fa I ] ’TC^f 

%TC5^ Vft^lTsf^ '6 ^tfB^fl vS^'s 

f^HTtl ^TF ^^f5 ^5T^f^?[ I C^f 




'SfTC^itfTW^ '^A 'K*! I 'S? 

^JT'a ^C<< 5f=1^il liiT^ ^"1* ^Uc^ ►f)^,1C'^‘a "sitr^^U 

I 200°C vT"inc^ ^•A^\ W'l HCl-^^ 

tac«i f^-ir^?ii 10 >°c-i20‘c T-T'inc^ ^hc?! 31,115 -sfi® 

<i]<p ±(<Tr«^ ■'i^'t<'1T£5TC< "if^«iT I 5'?TC^ ^-n jg c^'?''->,M 

( Dextrin ) I ^H'i] r.?( ^fft’lfB h^^^^ ■<|sf<}C a C»l^1 

^Tet? I «rfA.< sit^i 5?f I 

? 7I?TS ?-?Cv6 'in^^ « ■Jtt^ 

*11^1 (:a<’t 4^1 I ^51 ‘3Tr^f^V-i)*4 §^rvTt»^“iiCi s 

’^f* f?[, ;-5 m’s ^r^-5t^ 

Ci<!t <"ii< ^■’€18 5f>i riiji'i I 

rj^'iz'^z^i'^ [ Cellulose—iC^HioOs)^ ] 

-Tjf^iw^ c»f? I 

, -ar^r} 'd 

'‘■J T VH-^ (sf;! V8 3^fi)^:^ 
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c«i^ nf^®^5 I 

a ’ff^’lt*! 'SfTC^, 

firm i 

ve ^5f I ^flcw^ fir^f^sT 

^csp f^fa^'® «(K^ I C*ltsi1-^1^, ^^JTfw 

^^'5st% fiT^tit'® I ^fpn ®it5 I 

v£i^f& 'Sff^ ’IffT’f I ^*tc^ C^Ptf^Sf Tl 

c^5j555 ^mi ^•«fr ^31 I ^51’s 3r^«i ’®tt 

^m I ^t’f® 'S 'smT3F f^f^^T- 

nai« I '9 

cm®1 

I [ f<f®3 (;*j^c^^ sm 11 







cyf^qw ftin «l5ftefi (i) 5(t^f5f?(t^'^® 

1844 DbTC^ ^sr 3lt?(*rt?r ( John Mercer ) ’qsT TO 

(NaOH) I5‘4C:«1 ^^1 f®^T^?l1 TOf^ 

wf^Z^ I ^sim r^TO 

TO (NaOH) C’ltTOf^ nf^*f^ '41^ I 

<?ff^C^ f>iC^^ mu vil^* I 

m-\ 5^ I 
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(ii) ( Paper making ) : aTTf^sf C*fC»r 

cwcn cstsf^^ 

® I t5T^1 I C’T^W 

^itc^ ??f cwc*r I 

^<1 ^^5, ^T»T, I 

^TISt( 1 C^t«l ^1 'SISI ^V|TC^^ >fC5f f^^fasl^ I 

ilTs 

?T( I C^tr^l[T5f ^1 fir&*v 

f^^fis-s ^?I1 5^ I f«f^T 3^C5f f-’f^ 5 ‘^ts'f^’ 

"^WT<’ ^It^pf ^1 ^T5 I f^:?S3t% 

f^’fm^CCaSO^ 2 H 2 O) ^1 fb^\^■\% ^1 ^tff1 

fis ^^<1 I 31ttf1 

fest«*T ^fA^u "^rs? ^r<? 1 ^vft’t 

'Q ’l^-'f-'l^ftC’H f^s f^C-'R s «t«1tc<j^ RT^tC^I 

^r^=l1 nti 1 


^\‘!\^r-^ ‘^5^’, ^<iH ^tc^f 5^1 Q '-q^pi 

siTJfi ?^v I 'iil^ 

^j'?f5/i:<^ <5«11 ?ii 1 pjicliinent paper ) I ti‘\ 

(iiltti paper! W\'^K I 


(jii I Niti.j cel. PS ’ 

l» t' , •>, 5 ; ii-^ tT v;tT^ r I ??1 ^Q Sfpffl^^TJrSI 

1114 Wl^T>^r.,];y, , , T..( «jnf^l5 'S^s 

>T^ \M >'t--i^?1>i «'u, -ic’5> ’-ii^l JO'C .£;t^ 44 


> .li 2*^1 ■^T^l 5-:^^ f5.rri vtr*.'? s?i5'<^^^11 

C^Vl I (JA ^tff< 
*.) >!I^I t^C-R 
V H'lii cotton ) I 
" '.^'J 'ir*? t^i-if^iil iJ1•^ 
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??(I 

(iv) 1m (Artificial 

silk): 

'Q f^5s|te| 

^r^csfl <nrT< 

??[ I 

I ’?’»g 

%1 <ir\i:3 

^’*£[ ^ I 

vfl^ ^Ttr^iTf^im (NH 4 SH) f«-5rtt?)l ^^z^ 

'S^wt^ ^f<J't^ I ii^ 71^ "41 (Rayon) I 

(v; ( Celluloid ) : 

»tc^ P*THC^^ -S^tr.-? bn f^fc^f ,11^^-1S?( 

I ?fll§^c-1^ I 

?lff^f 5T( frcb c^pf^^ii c^ r^t^i '^^ffszj 

4<1 ^t?i I f?% ff^( >6 f-rf^g ^t’5i-'^c^i ?>t''&T, jpf^r/g'^ 

b-^^N CiT'-l, fb^^, ^[ll'-l'■*7f^»^% b'lTtlTt ^711 ’Pgi I 

(?(l(5<f '^T'sl^ *1frT’4 I f^C-R 2(f'^ <lv *Jti:»J 

Questions to be discussed 

1 Wh.i>t i>' carhob\tliale ’ Why i'^ ih so called^ \\ hati 
aro tlie dilloiont cIihpci uf oarhoh^vlra^O'- ? Give oxainylcs. 

2. What IP ataich ? IIow la it piep-ifoci ? What are 

its uses ? 

3 What IS cellulose *’ What are the iiupjiiant industnea 

that depend on cellulose ? W’’iite shoit noies on 

Filter paper, ptiichinont pipor, t;ua coLion, ctlliilose, aitihvrial 

Bilk. 

4. How IB paper made ? Wuat is filter papoi *' 
b What IS fiuj*ai How la cane m,;*,!! exti acted ’ 



f M|3( RC>$<f 


^0 


mmTsm *nm a 


« 5’f^3i»r '8rt5!^f3?t^ sfc«n c? '*qsTT st^t 'srtiirw*T 

CJl^ ^'*I1|5 •Sf’f^f Bjr^Rl 1866 i^fC^ I f|5n 



«a'^16 (:«f^ 'Bftf??!^ ^pjsri 

?pC?j 

nc\5 'srtw^l 

>2ft^ 800 

’t'fK I 

'8if5^<Ft^;T| 5^cs 

'^nf^^MTfS'^' c35t%^ 


^C?(/ fTpsa ‘^JTcm^ir ( aroma ) At^U I 

Ci'l^'l >im<^ C.^€^\ < Aro¬ 
matic compound ' I ^1?5 TC^t<^ 


*1MJ '»N «{jn^;Tc^fB^ ?:v • i 

^ C35f^^ c^\?f '3^<, 

'fVt 1T<1 ’i'W : 


\ “^i iD^ ( Distillation of cool tar ) 

'i*^t< m '=j'?*|'''si 

JlWC-~1400'C ^i^KC4 ^,\h^ 

1-N «i3twtfel '6 rM^ 

,1 ‘'T^TIl ^IT^l 1 
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'e dt»f 

'srt^f^t^in 5mrr^*f 'tm firasfeii c^it^fis^r^ 

’rtst 5t^ I f^1%?[ dt^r 

^^?[1 ^un I vrr^;^ 

^'5 ^ C^TTT? ntt3[ ^*^3 ^■■^1 I f^f^i «ft^ 

n»fTsf«f^ *m:3i Ff^ c«3T?iicn ^ii^t ’ftcai 'sr^f^l 

^tc^ii f5f5 1 r^f%a ^zs\ 

1%f^ c^-31^^ W< ‘^t'S^i sipr '« ( Ftt—■ 

515 “^^1 cvK ): 


ilT^I 

i *lt^5(5 

I 

1 

; »h$w 


1 s'i’a^c^si <1 
^»ttt«('» ^1 

( L'glifc oil 
01 , Ciudo naptha) 

170"C 

i 

1 

7 - s% 

1 

i 

1 

i ; 

1 

5’®rff?i fnirw 
®T*fVi (solvent 

j naptha) I 

‘2 ?l«ITil-C^5=l ^1 

( ]\ruHlo or cai- 
hjlic oil ) 

17()"G 23u'0 

8 - 1<>V, 

'«fTlf^\\S --^1 
t'^r^ ¥t*T^tf5Ti{ 1 

3 '®t^ -^l 

fvSpC'fltC’BfT^ C®5=I — 

. lleav\ 01 creo- 
’ 'te oil ) 

j 21()'C-27(/C 

8- 10% 

fcspsjsi 

4 '8irr=t«f lf»r*T 

;^5f ^1 >l^«f cvs^— 
Green or An- 
hracono oil ) 

270“C-3G(J"C 

HJ 

C3 

1 

to 

*-4 ’ 

'Q CW*f1 

^Tf^TSf ff>r5T 

f). f*fB (Pitch) 

A^f*rl n»ff< 

50 - 6o:;o 

92-94% 


*=1t^C=T ^3^2§t^ 

1 , «lt»ftf*r$ ( Light oil ) S vijt 5T^ C^«l 

^0*’C—140°C '$WnC^ ( Light Benzol ) 

9 ( Heavy Benzol ) ^cn 

III--33 



» 

'Q C<lf39W^ <2ltfI 

142"C-^^ ^’(CTf ^f^7il c^ ^**r "it'S^i m 
( solvent naptha ) ^^^^ ^T^^TSC’t ^ 1 

’=rc*ttf^‘® 'sflTfJI^ 'S (TTf^l 

^?I1 C'*ftf<^ ^'<1 f 7[ 1 70“C ^tntN^ 

<>fift<t ^ I ^ 65% 

c^f^il '6 ’fT^TII m I 'ij'f ^T5T^t^?[-j <1Tr^^ ^f^7(1 

’ft'eTfl ^ '2[n 35 I 

2. TO^l ( Middle oil ) 2 5IT^’IT9 i*T, ^jTf^®. 

'S ''^^1 ^^^^ I 

3. '®tit ( Heavy oil ) S 

^<1 7F^ I 

4 ( Green oil ) S »1'15 C:-^ 

5. f<l5 ( Pitch) % f'iCS 94';., 5!tlC4 I '^tc^l 
ffJftC'T fSff^>1''7ClS< 51Mv( cJt^TlT*^ ^C’t, '®lJlf»1^ 

ISTOT 5t'cis t>f^5inii '5r'i/ ^A\ <\'i\ 

^51 ^7'7?H <^^1 ^7f I 

u; 'a7l[C<lf‘JTfBt -SlM C'--1 '«lR<fr'«<lH ^C«(7 

''•"vj.s'ii «!>''?r mi^ 

{ill 7 r-iilc^t-i'5fnfi’‘i^pniS^ c’qlc’t^ ^jtti ^ 

’‘*%^i • *. . -t? ,cff<i ^:5 jSf i 

c'’, ^ I >: *. '< -H) ^ 4 csV.^^ I 

• 'iift'^ I 

<1 7\ZVir 

M'", «s’lTC<1^rTTfB?!f 



♦It'S*! 


'« «rrmrmrrl5^ c^if 


515 





516 




(v) c^f^rs[^ '«ft^f^ I 'srt'ff^^ 

CH f^;(fg CTT®j^1 ?fii?[1 c^f^i^'e 

C^fsr;?^ ^5iTr«fsfiT (homologucs) I 

( vi) C^f2?CS[^ ®=( (CHg - , 

C 2 H 5 —l^nfw ) ^t^i 

^<1 ?(T?f I C^-C^l^ 

^Tc^ ^Tm\ vij^fg Nt3} I s I 

'5^f5 55'fB 

w*! I «“Hjt^n c^i’t ^^1 I ° 


HC 

r 1 

CH 

HC 


CH 


CH 



c^fasr 



^<1 



-tr<^l-sjl^‘easi CSt^l T^|Tf>,y ■PfTr'l l-^FT^r^^St 

SJI '^C'^I 5t^- ■liC<sTi|lf^ 5J1 ‘-"IT^I ®t?. 

♦sfiit-^ f'l'?’^ ^i,5tTtf5i r<iigir c^rz?*? 


(vi) C^f<:*(< ?t^C3flC5« ■^■^C^lISrl ■<! ^cK'WT^ 

(functum.il group) '?r<1 <>H?{1 tif»a Ciy^«q '*im‘imfb<l> 

C^'ii 7^^\ <ji^| I ; 


CH r)H 

I ‘ 

nv-, f i]CH 
hC'v^ ‘~M 


0 

"^-6 

jT 

Nh, 

I 

A 

V 

V 

^1 

^1 

*10) (CeHr^COOH) 

(C.HsNH^) 

'STJtf'ilf’fliT 


■i>''1i?TC^5[ >J^ H-C^ «(f®^tfT5 
-r r^u ^Tt<?!f-i5'^ ’g[5ii:^5i H-c^ f^fsa 
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>5f^n m) ^ ^1 'qic^ ^ 

''ritu^'mit®^ c^’f Vi I t 5 Tc«f?f < 2 }^f^ «rc5T^tNC-r 

CTO CH 3 ^?tc^ H-C¥ '5ff5T?tf^^ ^fii?i 

(?it^ nt'e^il ^Tn I v\ i 


C,H.,.CH20H 

[CH 3 CH 2 OH 

'8rifjnr'?T?sf j 


C.Hs-CH^NHa 

^TTfsiar 

[CHs-CHaNHa 
'8rTtf5[!r ] 


C-OH 


HC 


HC 



(ix) fwc^ r»f%-£f-5V ^f»f ^C?P ^ V 

•^^~> '«rTrc^T^Ttf5^ V\ C^HaOH 
CH.,OH "•'*n f*(^t^^T '^)t^z’^nz^^ 

Sf^l nrii 'siiTf^l^ f^^r| CH 3 OH 

c^f?ic4<i c^iV’f f^r-fi 

I fp*^C-^<^ -ri^^ ; 



CH 


CH 


CH 

fVi(« VT-) 

•^ITffJi® 


Ct,H.,CH20H'6 CoH4(OH)CH3 , OH- 





H Sips’? ^fVK^ I 
»(n^C^T?W I 
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(ix) ’t^^T 5it*1<4tfiR 

f^^lB ^ ^t^ii I ^’11: 



'siTT^T'^tfJiiT 

'5jjt^5pTrt&^ is’i'l ’»ijT?rtft*if ^mK 

( Difference between .'iliphatic and aromatic compounds ) 


1. W^^ 

2. HNO, 

3. ^HaSO^ 

4. 'sflfl- 

" ! ‘iiC"! c^U\- 
^ri:< >,uJi ’^’'ir'ii'i 
5 5iT?'^ir«?^-i'i 

*', T- 


C*t*1^1 ft^ f-l^n 

sittcti c^‘}\ 
I 


i'U'rfl ’l*sr.^1r*( 

:1 vlf-»’?1’f^ 

1 

<• 

' ■5-fir 1^-5 


R^t^l 5f^pT^ 

I 1 

j UTm-\ I 

I 

Ufm^ ^rt I 


* ^^1 I 


-afv»=?t^sf f^fet 

I 

C^U 
^\ I 

f^^ff'i^ 9Ti sn I 
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( Benzene or Benzol)—CgHg 
1825 ItItC’W ’tirrNltC® '2{«fC^ ^TCl?f CS^ 

I C^S9CST^ <sm^ '«rrai^t^^1 I 

m ); 

aCgHa ()-^Ct,Hc ( ) 

<2t^% ( Preparation ) S ( 170'’C ) 

c^ si^C59f ’(T'€^n 8o°c ^^ 'sinf-r^ 

‘i^Tx cm^i c«it^ 

I ^^1 'ilTx 

??f (ioo'’C) I 70°c '«r*v-t i 

100°C - 110°C ^T^txC^ ^f'cvS 2(t54 '«r?l*r 80% 

c^fk^ •’■rtc^ I 'sfv-rc^ 80®c-8i'’c 

'2in 35 m I 

( Pure Benzene ) Z 

f^'S'^ r^fisiT 

'^"<1 1 'Sim I 

c^fi?s( 

C^fi5C=^^ -SJT^ 

(i) (From acetyleync) : 

f^\ ( polymerise ) 

A A 

SCaHa^CgHb 

CH 

CH CH CH 

111 + III + HI 

CH CH CH 

CH 




•• 

(ii) '®Utft® ^C15 (From Benzoic acid ) S 

C^TTf^iir^ TO 

^f<i^1 I ^'^fl : 

Ce,H:,COOH+CiO = C^.H^, +CaC03 

c’'r^r%'<f 'srufn^ c<@5r 


C,H5C00Na+Na0H-C,,H, + Na 2 C 03 

Na-""rg?lC»lT^ C’ff'S'T 

(ill) T^^^ ( From Phenol ) 2 sjf^^ ( zinc-dust ) 

TO I 


C,.H,OH + Zn = C„H,,+ZnO 

rv^T=^ 

H'A ( Properties ) % vij<fr5 '6 

C&C^ 'ivrt?! I 80 5°C , 5“C--4“C 

^!n 'Ifrt!:®! ’lf<'T® I TO 5*^1 f*if«t-^ %i§ 

'«iTtTOi5«i -f-i 59ttr<<3 >'Z^^ i-i 1 'iwK ^rs cnt^) 

fj,-?TVii* J I jrji '5(TJC^(riS*{, '.■4Tr4'<, c.m 

I «rTiY'^i?''^ s r!-[rc4< to f-(i*l •: f<1 i 

1. sffic^r^iTT^^' drc^^ ■^Tf^t wi i tt\ ^^jf\ 

C^;t^ I >niK‘i 5?p(4> fi w<II C'^\4W ^'1C1 f4l4 


d Tiii >^1 { rombubtion ) 2 

v’Csl <s 4f'-'.-- ‘So-' ' ^ \ 

4 ’; i^Cr\A TO’® ?>g I V,<1, '’C*< > 

CJ-p. ri V COj. fH.^0 4-CPf f'4) 

Y- ^7|| '5lf^- 


VI'r, 


I 


R action ) ; 

. ’t' 1 ( bond ) I 





(i) ^f5 cjFTf^^ ^ cstf^ 

’Tv^ I : 


CfiHe+SCla CgHeCIe ( ) I 

C^f?f5T C?^TC?pT?lt^C^^ 

( Gammexane ) ^ | 

( 11 ) C^fs3;{ «C^TC^^ I T<1 : 

CeH,,+ 303-^0,,H6(03)3 ( c^fk^ ) 

( Substitution Reaction ) : 


H 

h-4, U h 

V 

H 


+ CL: 

— ^ _ I. j 


Cl 


H 


H 

'h 



Cl 

I! + HCL' 


V 

H 


C,H„+C1-'C,H5CI + HCl 


^fs’?if' 1 ~s I 

C„H,. + C4 = C,H-,C1 + HC1 

»j|?>«T!:< r^lfsit^^ fwl .• C,.H(, + Rr2--C(,H5Br -^ HBr 

c^rrsi infant 

UO ( Sulphonation ) ; 'e JTter- 

C^He + HaSO^-^HjjO + Cj.H,-, - SO 3 H 

L^'sm 'sirtfii® 



+‘VHOISO 3 H 



+ H 2 O 


(c^fsiT Jrreic»Frf5r^ 
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(ill) (Nitration )! tR '* 

■airtfiic^^ ftfSw ’it’f tnttSi-'a;i 

( -NOa) • 

CeHe+HN03--- H,0+CeH,N0, ( ) 

I- X 

H-|^:CO-Q"N02 i_^H-j'^N°2 + HjO 

[h'^soj 

(iv) ( Homologue ot Benzene ) . ^ 

nywr^fw^ cjwn^s^ 

Sijla >8 911 n’t" '^‘ 

aplifjS >«f fafapTil W '’ilfiit’i ftn if"«' =rtw 

1 

( Friedcl-Craft Reat-tion ) • 

AlCl, 

CoHe+CHjCl—HCl+C.HjCH,, (I’J*-! ) 

AlCI, 

CoH.C H, (E,..) + CH3a-^C, -U.Cli. a ..tff..,+HCl 
r.s!fei«?l ’I’itt’l I Iluinologues of Benzene). n?= 

J„U3CH,), ,,1?)^.. [ C,.H»(CH,)a ] ?^Ilf<i'ifswi IC,H,) 

!l^ ! 


H 


H 


AICI 3 - 


^h/\cH 3 ^ I^CL + AlCla 
h\>h 


^ ot Benzene ) S 




^Jtf^f^^, c^ *1^ c^T( ^trl '®r^J’® \9(T^t5r 

I c^'^^T'^fsi? ^5^1 '5139’^ ig^, 

^iT^i^l m f^f^a «(^W{r ^k^^, ^trmtf%st, f^. f^. f5. 

^^Ttfg fl^tt^m 5^j, «tTtf^® ^nfg 

^Sl^\ f^f^a ?ti^^, ^c^t>5iT^?la js^'it, f 

'»[ta'« ^^^^\ I 


(Toluene): CgHg-CHs 
cafg?wa 'smu 5Ta’t«i I caf®^ ^rtcT^'e 

I 'SfatiT ^t'Sta i '«fif[ast^al ’tif^'® asfaal 


caf®tiia ^ai ^a i ca^tc^^l ca^K^l c’i^ltf^atc^'« 

’it^ai ata i 


t?! ac^ caf®cs(a ?Jta i ^51 ^taraa '«ia^ta ^a'<a i ^ta^i 


fspata cai:®t5‘<p 'sinfai:® 'ifaa^ ^ai ata i ^^'la ^a* 

atf^raa cFtfa^i atat ^ai ata i 


( Uses of toluene ) % s[f^ta\a a®^ mi '« 

'9aa Hft aai ata i aiataa f^f^a 

cbz^ 'Sita *^15 car-r faf^ sfa^tfaa ata*F 

nat<« ^^a1 a^at ata i ^itia 'Vjp ^faatca 
f5. f5. (T. N. T) ^ai 

«i5'« facTpta^ aat< ^^at a^at ^a i aai: 

CeHsCHa + SHNOa-^CeHalNO^l.CHs 

'States ^jt^fafaata cwtatac^a a*N»ac»f caf®cs(a ^’(^a faat?^ 
cFiat^c®a fafeaia ^a i aai: 



AlCl, 

C^H„+CH3C1-~v C6Hi,CH3 + HCl 

c^tral caf®a (CcHgBr)'«faat^^r 'Sftcat^ttc^a (CHal) fa3s{t®ra 
catf^atcaa lafeafa ^'Ss’ia ^a i aai: 

CfeH5Br4-CH3l + 2Na-^CbH6Cnj+NaBr+NaI 



- ^Jtc^t«?3l#^ C2£f%?! ^ (Ht^f 

^JTC^T^lJTfS^ c^itc^f^l ^51 caf^^ ^ CT'S^il 

^^811 ^T%1 c^ f^f%5 cat%^ c^’t 

C^t^, 'S ^ZVi^ffi C^’tTf I 

^:5 ^f^ cw«^i i 

1. C^fe«T ( Benzene Halide ) t C^lT^t? f 

^Jt5jf^f5T?T5T-'sittrf^ 'siTC^tf^Jl. C3FTf^=l ^1 

<sm^m ’TCSf C^t’l ^Z^ I ^^\i 

CfeHe + aa-^CeHsCl + HCl 
c’lfsJT ca>tc^Tr^r»*T 

CeHsCl +C\^^CeH^CU + HCl 

c?Ffr«l-c^f»=i ®tt-c3FTC^i-c^ra^i: 

'ii^ c<%i( ^r^iTt^ 

2. srf^l-C^feil [Nitro-benzene CeHaNOg] : 

'SfJTf^^ 'S f^atc^r^ W.W 

5?ttt^1-C^f8?JT ( nitro-bcnzene ) ^^1 ^lt?( I 

r^5(f& 5rrtctl-sr^n ^^1 ^t?f I ^1^1 J 

CeHe + HNOa-^LHaOl+CfiHsNO., ( ) 

CeHjNOa + HNOa^CHaOl + CeH^lNOs), 

( ®T^-5tt^Ctl-«f»ST) 

C 6 H*(N 03)2 + HN0s-^[H20]+C6H3(N0b)» 

|t^-*rT^c|i-c^fa^T 

« 

vf)^ ^515 ^z^^ 5?1 ?rirr?t^ 

m ^]^3^T?r T?I1 I 

tt^-arr^ctt vaT^ f%5i5T '«iiTf^^ 

N 
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3 . Wrrt^ftir [ Aniline—CgHsNHa] S 

[Sn or Fe+HCl] ^^1 

^5^*1 ^^1 ^ I 

CcH5N0a+6[H]-->C«H5NH2+2H20 

'errtf’rM®?' 

'"nTfsrfe (Amines) caf^^ '=rrfif"C^\»f I 

»iJTv ^l‘C^^2tt*?^^' 

f 

^nrwtsj, ^^rrfw ^ i 

ca(^? 'tm ^9^ ( Aniline dye ) Wl I 

3 fw?! ( Phenol Ct,H 50 H ) % C2^%?r 'STtfw C^n— 

C^HgOH , t?1 ^tiTm mc^'e i 

CBm •TT'Q^fl I ^?1 ^%sr»tc?« 
^^1 ^t9 I >ir^ 'Q f^faRi 

( benezenc sulphonic 

acid ) v£i^^ sT^H ^ir< ^z^ 1%^ ^T^Jl^ fq*i{5! 

m I ^'«n o 

CfiHfi + HaSO^ CeHgSOsH + HgO 
c^fa^T 3Tj«i^f5f^ 'sritfti® 

CoH^SOsH+NdOH ^ CcHsSOsNa + HgO 

c^rrfs^itsi c^fasi 

CeHsSOgNa + NaOH CeHsOH+NaaSOa 

I [CHgOH-f^ivrrt^T 
I ?[<ft5T *ft5iT?r^ T^% 

I I T1 

'sjgitgi f-rcs! ^Tv -^1% WT 's fncs 

(^ I 

4. «Ut»rc^591 [Benzyl alcohol—CflHsCHaOH] S 

^tzvs ¥K1 I c3Ftf^t^^ Mmn 



c3FT?rrtc^ *Tfl*r'® cynrr^^ 

^T^wc^9 ’tfS^ ^ I 



CeHsCHs CeHaCHaCl +HC1 

) C^9T^9f CJFt^lTt® 

CeHsCHaCl + Na2COs4-2HsO 
CWT^9» OFt^T^® 

- 5 - CeH5CH80H+2NaCH-Ha0 + C09 

'srjtsTc^t^cer^f ?iT?r ^rjttKT^jTfS^ 

( 

ca£t%^ 'srTf^ I CTO CTO 'Q 

^‘TO m t?i ^i^TO TO ^ I 

5. [Benzaldehyde CsHsCHO] % fw 

^rm:^ ( bitter almond ) ^'61(1 TO I 'sflt^CTO^T 

^?I1 TO I 

HNO3 

CeHsCHjOH +[OJ C6H5CHO+HaO 

«fCiitTO^f ^tTOf^^ ’tiTi TO 

Rf%fi W9I ^ I 

C^CSrtf?^ djtf^ [Benzoic acid—Ct^HgCOOH]; TO:?lTTOf5^ 
’arTTf»(C^?r vilt ^ C^'tnf^ m '«lTfTO^ ^Cir^ 1 CTO 

c^R ^2^1 ’ftTO TO I ^ «[mf^- 

■<ff ^1 >21^^ TO : 

* KMnO^ 

CeHaCHOd- [O] ^ CeHjCOOH 

vst ^fTTf’f'B « TO vilTv 'Q f%CH 

1?^ I 



c^fs^ CgHe 


^ c^if 
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( ak^k ( g\^|.i^|j;-) 
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'S ( Dyes and medicines ) 

CTt’T 'e 

I ^nc^T^itfS^ c^9f I 

'«'snis^'if^ 1 
f^fis 

1 f^R3f va^fS I '«rjt1^^ 5(ii>r« 

1 >fT«jT^®r f5r*rTt?n 

1^ I ’«it^ '®rjtc^t’?jt$^F c^\n ^**0 

^JTr*T^ bsfl ^^1 I C^zmt^ '«fjTfil^« vfi^ 

Questions to be discussed 

1. What 18 coal tar ? Uow is coal tar obtained ^ What are 
the distillation products of coal tar ? How is coal tar distilled ? 

2 What are the peculiarity of aromatic compounds ? Name 
some derivatives of benzene. 

3. How IS benzene obtained How can it be prepared 
synthetically ? What is the action of chlorine on benzene ? 

4. What is toluene ? How is it prepared ? What are the 
uses of benzene and toluene ? 

5. What are phenol, aniline and benzaldehyde ? Give their 
formulae and state their uses. 

6. How benzene is obtained' on a large-scale >' State pecu¬ 
liarities of benzene and its homologues. [ H. S. 196S (comp) ] 

7. What is benzene ? How is it obtained on a large scale ^ 
Give structural formula of benzene and two of its higher homo¬ 
logues. State how they diffef from methane and its homologue. 

[ H S. 1964 ] 



mw7 



4?«i ^f?r ^'ft^JiT’flT^r CTt 
•n^’R(i*f f^f^VIl ^cB vii^’v ^f%jf 

*rift«f ^ I m *(frci! ^^rrciR ^c^*; 

(i) 'iiTfv^r '6 ^si *ff^«f^ 

'8 »ff%* ( heat and energy ) j 

(ii) vflJFn-f ^ ^8 ^1|irriri( TO, 

(ill) OfC? ( fat) JTf^^ 

0 ^ cffc^a «rf^ , vii^^ 

(vi) ^j^f-(gn-r ^ «'»r2fciiT^% nwT< r^»ifc^ ^ 

CWr^^ f^lpT8 ?tKi nn 1 

m c^—2j'«rw ^T’i 'q nf^ ^w, cwc^i 

'sr^T^ csrc^^ 

c^ ^ ^ ^T^rrctf? 

I 

^^sTl '« C531 tfs!C*(^ I >« C$9f ^t®f'« 

I ^ cm K^us «fTl^i m tfi»i{ ^ 

• * 

’irtcwr 

2rf^5 OTTOH ’lifK^ncn TO^f5 r«(c«!^ c3[^i( ’fjfrc^ir 
w c^tc^t? 2fc?fT«r^ I 

1 . 'e ni% ^T^TO-^(i) ^C?fkt^CS?^ ( Carbo¬ 
hydrate ) >^(T^ (ii) <»(?t< ^ (fat) I 

III—34 
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2. 'e (iii) 

( Protein ) (iv) <^f5f3f 9f^«| ( Mineral salt) 1 

3. TO^*l-“(v) ftfetft*! (Vitamin.) I 

4. ^’3—(iv) m (vii) 

^^fiicarsi I 

^**^1 '<3 ^jt^T yum r^f^a c«lla caH 
nTf5 ^ >iTa v5t^*i 

C2frfBsi ^ ( synthesize ) 

>1^^ Fn I eit% 9Jta nwt< 

nfft'JJ ’tTC^ I e(T%C^ 

^^4 c^mi^ csrrfSi? ^ w 

'SJ^'l fa I 

C«l^l tm G^\c;^?r ( Food value ) 

1. s faf^a c«l%a fsf^, ^ts, ^ ^Tc^l- 

fT^c5& -^Tca i ^t^t, 5|a, at^ai, ^T^i, mis, atfir 

«iTf1^ mu^ I Iftcwa ^ 

^faatc*! ai C2ltfBi?« **ttca^ i ^rci^a ’ifaat*! 

76 %, "Siaata 76 %. >im'® 79 % 18 % i >6 

a*tc^ift^cw^ ofcfa ftai 

i^a I vfl^ sl^captw ffftl ^T^-'«i^at^ 'e ff^r (CO 2 'e 

HgO) (fiff «itw ^tl ^ «tg?r ^»t-»f% I ’fti^i- 

fttc^cfea (;»f^g;pa? ('«it-rtc^ii sitcaa «fvc«fa) catisil 

•it^ I 1^ an®a w, '« atartaca at® 

»ffta^i ^Ffaal ac«ia atftai ^ca 1 ^ ^ f&fs^ 
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TO \ «f^ ^ CTO^ 

TO « nf^s »fTO I 

2. C5ff-»Hrt«f ^ wff& «rrr^ « 

vfi3%T?-«rT^^ I c^“^^tc<=if w C35T, 1^, T{tm, ^r^f'% 

5(tf^cT9T c^5r, fRt^tffr^i?! cs^, c^, ^f^TO c®9t, 

^tuTOT’tr I CT^-nft^TO^ TO TOf^ wiK*f 
c*f:^ I ^fBcsr '^fstro Tt tfjt^ 

3. c«tti&i!; c«tTfiS5( TO^, Tflr^Tc^^. ^fJfc^R, 'esrtti^tc^ftsnf 

«ff8®t c’^t’t I c^T^t c«rrfB^ 'e^si 

1000 I c«ftf8j{ f^f%!( 1 «iT% ^1 

csfTfS^ «rr’0?iicn -sr^*! ^f?r i <2it%^ csrrf&j? ^^sF-csrrfSw^ 

C5C?[ \ C£fTf6i( C«t^^ 't^^ 

-^mciR ^ «ijtftCTi «ijtf*r51 'iit 

4ft%-c^^ CTO 's i TO, 

^rv»r, TO1 ^rrf^ ^rnt^i «fT%^ c^itfS^ ^^^5, 

cfTsn, 45ti, ^tro t^rrfw ^ti«r C2ftf5i? ^t'«^i TOi 
' siTsiC^ 2%, ¥5rrc^ 1*5%, ^C«( 3%, ’(T^iFfBc^ 6-5% ‘ATn sit<(CiT 075% 

csTtl^H nt«Ti m I TOc^f C 4 rrf 5 s( «»itc^ «tt^ 20 % 

?rtt^ 21% I 

4 . *1rf«f % CifC^ «TO 4% TO ^«rT<f ^T^l 

1 ^>rW*T, TO^sT, '«srtc^Tf^s(. 

'SfTO I ^^*1fift? 
nj!t< 'Sf^-niic’i ^ 

I 

(i) ’^TO^nrt?!— 2 rr% cwc^it 6o% w<v^^ TO^if^TO \ 

?c^ ^fBc^i ^1 if^^ tfc«c I TjtsrfJiTO 

« C’lTf^tC^ni ^1 I 
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^1^. *ti^ ^rtf^ 

I 

(ii) ^TOTt^l—'•rf^ '^'® I 

%% f^, TO, TO»f, TOf^, ^‘IB.^Jtf^ ^’T^TO ^^TO I 

(iii) 'TOStfi®!—*ff^TO <2ttTO=(, <Sf%[C5 

c?T^ ^ 5tf^ 

f^'e ’itnr i f^TOif ^<pr»i!f ra «rrtTff«wu 
'bito '®itc¥ nr5t^t*nj w 

I ?F^f9J^?f C^5T, vfj^l 

TO'® ^TC?(Tf^ I 

(iv) C^^—I W- 

cmr^ fk^itcjrrf^s^ wt^«i f^^i’m i 

^Tn ofi^ TO‘i-faR'f? 
cw? I fs^, ^Tt>r, c^tc’Fi, 

5i^ flf TO'^l TO^?l TO »l''St?[ ?F^ I 

(v) »ltTO«l TO*i—5!^*! ^'SJ ’lwT«f?«:*f 

51^*1 I ^n, 5?lf^r?F91, TO, ^'SJtlifC^'e mTO«l (NaCl) 
’«rTc^ I TOTciHf ’frrt^ ^c’m 'Batf^i^g vi)^ J\■^^n•\ 

fIc^a ^ I <2f^^ m«mi«i a? fj|^ to 

cTO^ 91^*1 c^fn mr^^ I 

5. : 1498 Itltc^ \flTI TO?1-^-TO1 

^t5r$ Cif^ TO 160 ^ TOT 60 ^ 

s^tf^c^Ti ^'\^^ aTc^t 1 =TTf^^^w<r 

cTO^ I 1912 ^f^TOrr^ to 

SfTin TO C^, f^^f^CS?TT CnIlTO «lt3l!ir«( I 

JTtf^TO? TO>raf^'e §tt^1 

CTlT’f H^1 ^?[1 I 

f^&Tf^CJT^ C^tst ^TT'SJ^sfT siT^ I ^TOfTT CtfCfTI *tj^»JtTOTr 

>£r5t^3?^c^ viiTv CTTO CTiT’f-TOf^ TO ^’fl ^Trr «(r?iTiw 

f^^5( ’W'f ^TO «rnf^TO I 
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C^’T I 

(i) cTOf vsiTs 

•TT^'Qti^, 'il’R f% w?rt^ 's «rr^^t^ ^IBc^ ntra i 

¥f^5t, f^rsni ^x>*r, ^ c^sr, ^t^r^f-c^, '« 

3TtC^? C^^r, tr«<1 ^fn, WcBl. 

^^jTf^c'® ^ I ^jtiaitlfesT 

♦liftif f^fifc^ 'STst^r <15*1 ^f?[c^ ’itc^ I 

(ii) f^tf^-ft—^ ’JB '« I 

<7[tn I «rr^i-Fr9i, m, ^ 

viit f®^tf^JT nT'«^i I 5t9i Ti wtr®^ c^^ 

(ill) f^fifiT-ftf—1^ I c^m 

C^r^ll, ^W«(il1, CiltC^^ I c^\, ^jtcBi, 

*tt3rs*rr^, ^8 c^t®ii, f^BtfsR-f^i 

*IT«?1 I 

(iv) '6 ^ftw I 

^irrsi "sr^tc^ ^ksi c^t-n cw^l c*rj i 

« vflTv c®r^ ’TT's^i 

^ I 'srrsitt-wiucsi^ Fm^?r *rf^ f^tt^^-f® 

h®ft ^ } 'ii^ Inww^ nc’i' «\i5-c»i^ f^c»ni I 

(v) f^tf^5(-%_.ii^ «r5tR 'Si^^^ m^\ 

(vi) f%^fili(-fir—RR ^ I 

nt'e^ i 

(vii) f^frtfi|il-(?F--^ «rt^ 

TO I '«rr«mf i 
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«rtiRsfro 

w?pf5 ^ i 

+ 

+ + Tsiwfii *(fi^«i 

+ H-+ 

— ^fitrsT'e ^ 


•s 

i-l%^tf*pr 

f®fetf5pT 

f»r.f®^r3i!T 

f5T.< f^ftw 

Ft^i (*(t^»r ) 

— 

— 

— 

— 

5t«T ( ^ It&l ) 

+ 

+ + 

— 

4- 

'*rr^ 

+ 

+ + + 

— 

4- 


+ 

+ + 

— 

4-.4- 


+ + 

+ + 

— 

4-4’4- 


+ + + 

+ 

+ + 

4- + 4- 


+ + + 

+ 

+ 

4-4-4- 


+ + + 

— 

— 

+ + 


+ + + 

+ 

— 

4- -1- 4- 


+ 

+ 

— 

+ 


+ 

+ 

— 

+ 


— 

+ 

+ + + 

"4 

^rtciM 

+ * 

+ 

+ + + 

-1- 

'^Pi () 

+ + 

+ + 

+ + 

-f 


— 

+ 

+ + + 

+ 


+ 

+ 

+ + 

4* 4- 

^5f >« c^i 

+ 

+ 4- 

+ 

4 

'Sft^ 

+ + + 

+ + 

+ + + 

-{--4 

^1 

+ + 

+ 

+ 

— 


+ 

— 

— 

— 


— 

— 

— 

— 

srrf^cT^f 

+ 

+ + 

— 

4-4- 

^sn 

+ 

+ + 

+ + 

4- -H 

’(tSI-N -tt^ + + + 

+ 

+ + 

4-4- 

TOT® (C^I^T Ht^) 

+ • 

+ + 

+ + 

4-4 

c^m 

— 

+ 

++ 

4 

’TT^ + + + 

+ + 

4* 4* 

4 4 


6. «f»r's s '«iwm cwc^ smi 60 % ^t?ii 
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w «rtfr 

IT’T »IW51 I %«i^5 ^fl^ ^ 

*lirN' ^ ^f?^l CTf I ^151 

^U9 ^11 ^wnra cMi^ ^ 

^rT»i f^i'.w^’f CT5 ct?^ t 

^Tc*nf 'Sf’ft^ ^cw ^ti^^Tftc^^, wf^ '« c«fTf&c5ni 

’ff^^rr*! nf^ cfT^tTt^m f^tu cwein i 


"tl* 

»■ 


s 

CftP 

1r 

Fe mg/100 g 
^TtCSft^ IfTT 

• • 

o 

o 

JP 

^rcer tr&i f»iw b'W 

79 1 

04 

60 

0 8 

*01 

*15 

2*2 

346 

( ’SIT^I ) 

72 2 

1*7 

121 

18 

04 

*32 

7*2 

353 

'Slsf arnca (lentil) 

59 7 

*7 

25 1 

4 

' 13 

*25 

2 

346 


56 6 

1*1 

19*7 

45 

*07 

*3 

44 

315 

( 7i% W^ ) 

22 9 

*1 

16 

*6 

*01 

*03 

•7 

99 

C^«5i ( 92% «f5r) 

6*4 

•3 

1*3 

*5 

*02 

06 

1*3 

34 

1%5f1 'sfisj. ( 68% «f5i) 

34 

3 

1*2 

1 

*02 

*05 

‘8 

132 

^ST1 ( 83% ) 

14*7 

•2 

1*4 

*5 

*01 

*02 

6 

66 

( 92% «rsr) 

53 

*1 

1‘3 

6 

01 

*03 

*7 

28 

( 89% «r?i) 

5 3 

*4 

3*5 

1 4 

*03 

*06 

1*3 

33 

^f*<it¥fn ( 90% ) 

6*3 

*1 

1*3 

6 

*03 

*85 

*8 

36 

C**f^lW ( 84% ) 

13*2 

1 

18 

*6 

*04 

*06 

*1*2 

61 

( 92% ^9t ) 

4*5 

*1 

1 9 

*7 

*12 

*04 

2*4 

27 

*rTf^c^9r ( 36 3% ^fsr) 

13 

41 

4*5 

1 

*01 

*24 

1 7 

444 

nt^rw ( 5% ) 

105 

58*9 

20 8 

2*9 

*23 

*49 

3*5 

655 

( •rw 61% ^ ) 

39*4 

*2 

1-3 

7 

*01 

*05 

*4 

153 

'«rrcnsi ( 86% ) 

13*4 

‘1 

3 

*3 

*01 

*02 

1*7 

56 

C^Xi 85% WST) 

11*1 

*9 

1 

.3 

*07 

*10 

23 

57 

( 87% wsr) 10 6 

*3 

*9 

*4 

*05 

*02 

*1 

49 

nr’vi '^nr ( 86% wsr) 

11*8 

*1 

*6 

*3 

*10 

*02 

*3 

50 

( -71% «r®t) 

07 

137 

13*5 

*1 

07 

*26 

*3 

180 

«Tfitll ( 71% «r^T ) 0*5 

13*3 

18*5 

1*3 

*15 

*15 

35 

194 

mi ( 78% WST ) 0*2 

1*6 

21*5 

02 

*06 

*41 

2*3 

100 

{ 72% «fST) 0'3 

*6 

25*6 

;i’3 

*03 

*25 

— 

109 

( 87*6% «r»f) 

4*8 

3*6 

3*3 

0*7 

*12 

*09 

0 2 

65 

iflWl 11 ( 81% m?T ) 5*1 

8*8 

4*3 

*8 

*21 

13 

02 

117 



100 'Sm=3’6 
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( Balanced diet) 

^ 1%»itc=^ *(ft< ^ ’tfrs: 


’s(iff>fC®R—65 % 
18 % 

10 % 
3 % 
1*5 % 


5p’W9'm—1 % 
*(^tf^T^(—0*35 % 
»rt9|*Ft^—0*25 % 
0*15 % 

C3Ft^si—0 15 % 


C^\?, ^^TTfw—1*6 % , 

CTVi'Qr®! f^f^ I 

c^z^ Jit ^ C5f?-’W^ « 

c«rrl5s( nTr< i 

^ai ’«rtc®?r •?!& 

^fa^ta atai i ^ f^c^ri 

ayjtc^rtft at^ i c^-^itait^i aitc^iTfi^ 

^ ’^rrs-f^srrc^ aitc^ft^a ’^taii looo '^‘i c^f% i 

isa^ ^itrsfa '<3wc^a ac^ stt, ara ^tn 

?Rta I '^t^, '^rrc'sa TO1 W1 \ 

^n^?i aa^ ^ ^f%a ^^z^ ata i cata cattaa 
«ra *if5at‘i asjtc^itlt '^% '^Tcaa 

^tfaa1 ^tz^ cw^l atn ; 


(l) 

^a^as 

120 ^t^'O 'ewa i 





aaia 

a^dtaafa 


2400 


3000 

3600 

(ll) 

iftflS 

ICO 

*IT^ 'ei?5? 1 



a\ata 


aara afa 

a:5rra ata 


2100 


2500 

3000 

<iii) 

at^iar: 

12 

i^z^ l5 aw aaa s 2400 



^aF*ls 

15 

21 a«^aa aaa; 2400 



fkfsn car% f^caac«i cw^i m atctrat^c^. c«fff5a '6 

^^^taI:5^[ awn? —4,4,9, 
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'6 C«jrrf5ts{i f^cj | a»^.f^?r 
2700—2800 ^ncmft-^arj br^sF 

<aimsR I : 

^trtrjTt^^—sso m 

c«rrf55T— 65 m 

m 60 sft^i 

3?i^j?r ^«(T ^tctr^c^, c-firTf^si 's 
I ^T^, '=rt?T^ 59^1 

f^rfa^vs rtrs^f '®tf^^i mtw{ c*i^ 

<2fnrf«f4*h( csitfS^ « c^^-<ivfH 3j^7 '« 

’fT'e^l ^ I 

«fnrm^9 c5Jtf65{ -« '« 

Tl 

^1 ^ I 

'®tf^^i ^is^i ^?!1 > 1 ^ 5 ^ ^■^ 1 *£it?Rn 
^Tf%5Fl C9t»r?l ^tC’S^ W^ ^ I 

irW^t^r <2r^tfn^ ^f\ 


^rt’sr-r^rj 

14 


10 


3 

fsf^ «'m 

2 'srr^ 


4 '«ft^*»l 




3 'Sft^'®! 


2 'srr^^ 


3 

TO '« ^T* 51 

3 


3 

f^>( 

i£l^^ 

>4ii»f »rr«rf^c5?i ^?[1 >1^^ \ 


^Z9[ iT^i m 

10 


1 «rr^ 

^T9T 

3 '5(T^ 


8^^ 


6 '5it^«f 


3 TO’ffr 

■rf^»i^jRf 

4 

TO 

2 

C®9f 

2 


1 


jQ^ ^T’t-^?!! 2650 ^JK^ltfl 
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«rr«rf3pif ^ 

( Digestion of food ) 

(ns^wt^ =rrc^ 

'tm ^?rl ^ I 

f^f%i 'sfjtf^Tg ve *t!fiC'»N ^r§l*l-feTTf 

v£i^?. cn? ’i^ ^sT^-^nprrl^ 'Q 

'st’f« *t% ^ '«?*»r^ '« TO, 

^Wt< ^ C5r^ I 

il^«l >6 JTtaf JTt^ ^ 

( saliva ) f5[:^^ ^t?(l 

51TC^^ 1 

5[i:^^ »t'^ ^I'sj i c’l^ 

^n ( gastric juice ) ! *£it 

0’4—0 5% HCl <11^ l 

^f^-r 'si‘&t?I '2{T?r 21 <1t^« 2;5 I ^^mz^ C^lt&if 

(peptone) niftc^f 'sraJtSf >i?(5T 

I 

«'5??f'-^< ^T’g aF^r-r f^c54 to 

I « C«ftf5^ vfiTs C?? ^®T S11^t?[ 

^tc^s ( 2 fp *iR^(T:*( ^r^’s =9*1 ( bile j, '5(5lrr*f^| ’1jmfaF?lT»f 

f^rsF^ ^ I vll^ ^C'S 

a-rf^'® ^f?l^1 c»flf I vil^ 9^9f5T f4f%9 .il^l^Ttcsi^ ^i^tC^T (i) 

iilTs (li) CSlTfS^C^ f^f^l 

«K 

^ijtftciri (iii) ’fwt<c^ f^f%9 ^Jtfi? 'ernr^ic^ ^ 

f?l*ft9^ '«rjT«ir?T^^ ^z^ I 'ST^fnfe ^ 

^ >if^^ Slfe^tCipif 

fiitfsr ^ f9j^tc9 »rf^^ i «in(T^5? 
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^ vfl^V 

*ff5er^ ?ic^^ ^^t^ic^reinr ’iif 

COa'« HgO 1^ ?i*?n: 

CgHiaOg + Og ->“ CO9 -\" HaO+ [^t^] 

n 'arfftcwsf ■^4»r.iti?-'«f?iT^(5 «r9i 

^Jtf5 'SflT^^ 

'■TST’T TSf^ 'St^*! I «lJt%3n 

'^Tff^^ ^ 'e ^r?f I «mf^ 

s^cttc^ *(f^®rv5 

sr 'e nf%! ^ srr?pT^ 1 

A <*^ 

filOT Sf 

^ • 

^’g ^t^Cif?l Wmr OfC??5 'el^Jl^T^i; « w\^ 


Questions to be discussed 

1. What is balanced diet ? What are the functions ot diet t 
What are the essential classifications of food ? 

2. What are the functions of carbohydrate, protein, fat and 
mineral salts ? How do vitamins help maintaining our health ? 

3. What is vitamin ? What are their functions ? Name a 
few vitamins and their specific functions. 

4. Give a simple description of the piocess of digestion of 
food in human stomach. 




*1^11?% *1% »rl?% 

(f^eriodic classification or Table of Elements) 


«itK *r’ (103) 1 c^ »Rc?i 'sm ^ 

*ffr< t2i?f 

f% c^Tsi ^ai c«l^c^ 

csitM^ *(wt<'®^x^ «ft^ '6 ^«ri spf- 

^^t®RRC^ ( metal and non-metal ) ^f5 C«t^C^ C^fel 

I 1%^ cw^ m c^ *rT^^ 's si^ 

^"*5< sii I 

’?ai 1817 

«f'if5[' ^C?[ST ^r^ts^ ( Dobereiner ) i 

»1^J C^f, C^-C^t:^ f^s^fg c^'tf^^ tC«^^ 'e 

’tt?i^rt*ff^’f 'Q^m^ ^f5?i 'Q^s^ ^ ^ ^st^f 

-^rr^ ’RTsf I f^f^i CWS^ aft^ ^ (Law 

of Triads) I m\ m C^ CJFtf^sf, 

'S grt^I f^5tf& C5l\c^?I «f<iR '8 ct\c91^ 

m nT5^T®ff^^ SiV^ »i^tST I ai?t C^9T 

(?itf^T^ 'S c’*fi:3i'« I : 

Cl~35 5, Br-80, 1-127 , ?)»-5*6 ^±Iia 7»81 (Br«80) 

Li - 6*94, Na - 23, K - 39^1} = 22*92 (Na - 23) 

^t»lf^^rsi, $S{f^^T^ >e 3s|1-atC8!^ IC^'S 'fit ifl ^ 

^^1 m I f’?! viit nfrc<^ c^us wc^ «tt^T 

■sni *(c'*f ’sjai sor i 
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c^ &ii^^ 

^ I «m?^« ^«r 

( Newland ) I 1864 »ftc«[ vii^fl^ 

731 «j7t«r ^t«TST : 

*w<'«firc7 *r?*r^ >6^^ ’«r7^ ^Tw 

»itarr^ ^ c^-c^t^ 

^ 0 $ ‘Jt'Ri »rsW CTtsi 'e 

»fc< c5fW5^ I «tf^ *f«rrc««f? 

WC^iT 7^->IfS^-73| ^^(Tlt I 

»i3flc^?[ ‘>n’-^ TO1 7 ^ 7f^c9! 75^t?r. 

C^ (?fR CT\fil7 *f*rN 

^«f^i 7 ^ ^f^c@T C5i^9if5 7 ^^ ^ 

73lf& OTST 71 »r «17 ^r^TS^J ( Law of 

Octaves ) I vJJ^ 75 7t3I 17fi> C^Wtt CTt^T^fS C2(%ii7i 771 

777 —C7tC77 CTIH 7t7r7®r5tC7 'ilt 73;fB <2Ji:7mj 77 I 7711 


1 

a 

8 

4 

6 

6 

7 

H 

Li 

Be 

B 

0 

N 

0 

8 

9 

10 

11 

12 

18 

14 

P 

Na 

Mg 

A1 

Si 

P 

B 

16 

16 

17 

18 

19 

20 

■■ 

01 

K 

Oa 

Or 

Ti 

Mn 

. Pe 


^at C771 7T7 C7 1, 8 >a7’'. 15 7’7IT7 7T^C®TC5f7, C3Fff?7 

'S C3FTf77, 2, 9 a7•^ 16 7-7TT7 f7f77T7, C7tf87T7 « 75lf77t7 t^TTf? 
777^ I fVl TTTTt^Sf, 7t$ltfC'Sf7 7l ^7JP7TC77 ^a7* «rT777, ^^f7C®7 
71 7T7VT7 7777^ 77 I 7Cir77tf7 «f‘Sl77 7tC7'9 777^ 

7C777T7 ^^tC7 77T7 7T7%7 771< 7^ ^tf77fT7 77«l 77 7Tt I 

c«r7itfiT(?F?r 

7^T7 7f7% 71 cAf'^^ 77t^t»f7r7f 777^1 f7W ^f^Tt 

>^7T77i^^717 77 *S:3J'7Tf77TC77 7*7 r7»t^ <?r?ltftOTi; 
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( Mendeleeffe or Mendeleeve ] I 1864 ^TfC^T 
’^ar I v4t 1^ vusf >i|3pf5 

’frrc<4 '61^ «i 

Vt^sfir fsfflf ^»rr? <Si^\ ^U^ 5TC^ c^ 1 

(«i? ^ ^f^a![c5ftT ’fcii *ffr<«f^ 

•Jtwr^ift »iT9% ^s[t(^ cajf^c^ 

^5f "Sfaifg f^f5( ^ I 

^^^^1 »ftwt^5^t^ ’tc^i f%f^ ^J:^^ c^ >i*v^]ta 

C^f^f ’fft<«f^ Csrt^T^fS ^ I 

•fmtli:^! C^f%^ .^Wt«!fflfiT« *ai 'srejaFf^^F ^ 

f*(%f^fnf5 ( Periodicity ) C<f^ I C^'QTf^*F C^ 

^tf ^1 f^fiirfiF^ ^ { Periodic Law ) mc^ 

1 73ifB ^tsT: 

^f%ii CTtft^ »rrtc«6( c^tRs^ NS ?rr»rf^^^ »rtt?- 

2S5C3{ ^l[tCf?f N8W5( 5^1 N8C5^ 

^ I 

’^ailS ^]Nji WTNBtf C5|, '2f^, W«!f? 

f^i*l^r^, f!Tf^ *n!tc<^ tij 

«(<T«v ij¥ vfl=ffB *ftfw ’Tx^ll 
I 

CT'Qt%?F^ ’iffC^^ ?^1 

^t^itcw ^tsrrc^ nu^ ^ 

Ti cat^ '«N ^’fi cl^9[, ^1 

5f5, ^1 SFTfnffe*P»fs« ififirc»l^»I ^1 ^ ( Periodic 

Table or Periodic Chart or Periodic Classification of 
Elements ) I 

cTsftisRi *r^n »i'ni^ ti ^ 

CWSI1 



SHORT PERrOmc TABLE 




543 


1 

o 

He 

2 

«o 
z »-• 

a 

^.^o 

atfP9 

Xm 

-S'® 

Ko 







•xzoa 

ZcvJ 

Pd 

46 




VIII 



, 

ON 

a>vo 

tilCJ 

CC-^i- 

ITM" 

J-N 

10 M> 



Xi 

X- 

U_ O) 


QDm 

•—'in 

■♦rm 

<00 



Vll 

a 



. ___ 

^in 

Xoj 


(um 

CCS. 



x> 


o® 

s 

16 

U)m 

a>cM 

^~in 

1^ 



VI 

a 





» 

■1 






wM- 

CJCM 

0<M 

2^ 

Si 

3 o> 

[D 

jQ 


zr- 

P 

15 

tflw 

«tro 

(/nn 

Bi 

83 


a 

□ 

> 

<0 




>CM 

x>^ 

Z-^ 


a.d> 

□ 

H 

CD 

' ■' ""I 

SI 

> 

CO 


tj U) 

■ 

4>CM 

{TfCO 

1—CM 

Zr 

40 Sn 
50 

(*- CVI 

Xl^ 

x:0 

H-O) 


q e 

III 

' - 

mm 

Ai 

13 

iDtO 

0-- 

</>oi 

■ 

Rare Earth 
57-71 Tl 
81 

oa> 

<a> 


XI 




CO 

rsiro 

■KHC; 




— 









(0 




coO 

0<M 



<oao 

or CO 


J3 




.=i®> 

C_><M 

C3)rv 

30) 












(a 

x-« 

89 

Na 

11 

K 

19 

-OK 

ccm 

«m 

Ol£l 

,l.K 

U.OO 

saibBS 


CM 

cn 

^ m 

m 

00 cn 

o 

saoiuid 


CM 

CO 


to 

CO 

Bi 
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♦rtm »rti^ ^ Miwf^ cfe^-tiBr ^4«n 

( Description of Periodic Table ) 

♦fftni c^ Ff^ Tl *itf^ 

^5Tf^1 ^ ^ f^^rs C Period ) 

4^*s iw1& C0S^ ^1 ( Group ) I '^tfil^l ^ ’mt*(tR^5Tr?[ 

Tff^ Tn%it wi ^ ♦rtts ^ I ^nc5- 

f^tF 9lT^5lr^ C^f9T¥ ’fPftC'Jil ^11%^ W1 ^ C2t% ^1 (ST^ I 
c^\c9i^ ^r?w:«i a ^7^^ 

eff^f^ ’ifiK Tl ^ «at«K^t^ Tl <t^ ^'^1 

m ^ f5?%f C^ I 

FT§ ?n '^tf^?PT?l : 





'8 




«2rTf^V csfts! 

1 

lerf^s ^ 

2 

H He 

a 

* 5 :^ 

8 

lii <-■ > Ne 

8 


8 

Na ■<—► A 

4 


18 

K <--> Kr 

6 


38 

Kb .*-*- Xe 

6 

1 

«rf« »'^T^r 

82 

Os <"' > Bn 

7 


12 

Pr Oi J 


^ C^ C«T5I ’ftrT'f 5tc^ ?r7P 

'e ^TJ?T?f=5^ «IC^I S<»l^ oitew? 

F^<'«*(%7[ ^iTJfn c^c9r «t««^ 
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^ oft^i 

oiVf >1^*1^ I *1%? 

^tfT^'N^R’f nfetf5i!iT5t 'srte »R'*rTT ipf^f^'m vsi’^^ c^tfe 
CTtsT «rr^c^Tf^c^ir i 

NS ^^911 1^ caft^ 7[-\ 1&f»t^rj1v| 

<ilf^C*lC^?r *tt(^ ( Periods of Typical elements ) j vil?R«t 

Ol\9f ’tt'e^rl m I ^ *f^t?[ Tl 

cm 'e c^n ( Even and odd Series ) 
^cn I ’l^Tnr ^1 f^f^ift^t (58 ) 23ci»f»n(t^5ip 

( 71 ) lltlfe ( Rare Earth Elements ) ^^^ i v£i?ii<1 
c^rt®! «f^f^c^ ^ >iT^tgf nT«^i m 
^m\ ^ Tl I 92 c^9{ 

f^wfc^ <m^ i ^m^ 

^ C^f^'S 'srrf^fS^ ( Radio-active ) ^1 

( Trans-Uranic Elements ) I 
'arr^'S C*it9T 

csik^l^ cal^ ^ ( Description of Groups ) 

^ifk ^1 C5|\9i^f^ tft rvf 

A 

cast^C^ I Cet%^ ^1 f^CiJl ( Zero Group) 

^911 ^ I 'Q #15 

( ^ 'Q ^ ) ( Sue-Group a—b ) I ^9l1 m C^ 

oit5t^f5 I6f5 CTtfir^ <Hrr<'Qf^ i v£i^j5 

Tl C'^^'®9[ 'Q ^1 vfl?F^3F?( I 

< 2 J<«(^ (o—Sub Gr.) Csrl9!'Qf5l 

m'S aPt'W^ 'Ftftff CTt^ (alkaline) 

# I ^ I Ca^%^ (b~Sub Gr.) 

C3Fff^=l, C3Ptf^=t, C5rf^, '*#tf tI^sI \9l^ 

^ t Cgl t CT S^ >sr^^-C^ 51tC^ I <31,^^ 

TTT_ 
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(Zero Gr.) CTO 5^t^—C^ 

S111 mn oi\n cast^c^ ftfss? C«ft»r (Inert 

elements ) \ cat^c^ 


C*iW fcc;^ 

( Periodicity oi Properties of Elements ) 

Rf^ji CT^^iisfiT^r c^cai 

^tari a{i^t5j^Tc^ i 'Sj/f ^ 

* ^ 

cst^c^ ^z’sf f%^ 5r^c<H 

^^z^ ^-^Tvs 3Ftf^^tCT^ ^c«r UTm] ^z^ f^rc’^pmi'Tsi 

I -SJ’f Tl casf^C^ >TC^155 

*v 

^ '5tl\ I 

(i) '5|'h|^5T (Atomic volume) : ift^ 

(Gr-atom) ^f?l^r«l '^^^^ZW ^5!1 C'ft C^'tcs!?! 

( At. vol. ) I C»i^ 

c^ftrsT^ vfsf^ m \ 

'€^^ >6 (Co-ordinates) 

^ f53Jt^^ ewf^ nf^^n CTt^ ^ 

n^THapc^f 's^sf't^TC^ ^ vii^t cat^l^ 

fV«tc^ *^TO?rtc9T 

I fk^ r«r^1 c«; ^ 

c^esfir ^T=f ^«icjfr»r i 'sf'ct^ 

^4'h^ a^tK, «rrt 

I v£i^ ^\zj^ ai^f5 ai^fS 

^1 I C»It^ (?Wt?l (Lother 

Meyer ) C^l'St^C^p^f sTT^l vii^^ ’TfflsrstC^ 



fsisTOnr ^'rrnr 





(vi) ^t?3i»*l ( Periodicity of Valency): 

Wtf^C5p<I C3!t% ^1 >l*N^rl CTt CiStl^ C^C5l^ CTTW^I 

I vii^ C^t^T^I I «(f^ 

’ITt^l '®l^^ c«t%( c^cmr^l *aTN 

( Zero Group ) '«r«^T«v ’ff^®n» ^ I 

'Sftrr^ c^t^r^i '=rt^ 

^ 1 f^rs cJFtf^^ '6 '8r^f>rt^5f c^'l^t'sfsT f^f^a 

catari^la ^'4* f^a c«l^ 41 C4t^]^l 

f^cH ^ca I 441: 


I 

II 

HI 

IV 

1 

V 

1 

VI 

VII 

VIII 






- — 



NftF 

OaFi 

BF, 

S1P4. 

pp. 

SF, 

IF, 

ObF, 

Na.O 

CaO 

B,0, 

0,0* 

p,o, i 

s.o. 

MojO, 

OSaO, 


C^Wf^a emm f4<14l‘l «I414 cat^I^Sl (important 
valency) 441 ^ 5rtl,~S, Cl, Mn ^Jlf^a C*m (Maximum 
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valency)" Cu, Ag C^'l'CiS ( Minimum 

valency ) C^t«fJ^1 I 

(lii) «rc^?r ( Electro-chemical 

periodic relation ): Tl ’1C«rf5w 

^#hf v£j^^ C»m ^ 

^ ^c9r^c&1-CTC^lf6« ^TC9!tc^a[ *rf^ ^?f11 cat% tI 

Tl ( Electro-positive ) i 

'S ^i[ esf^r® c^\c5f^ aFi«r it»i *fta 

vfl^N 5^sf Tl 'Srjt W ^ 

^C5T?f^tl C5(C»fl5^ (Electro-negative) 

^1 «5f vfl^ nrt^l Ci^% ^ 

c«t%^ c^9i'sf5i?j sf^ nr^i i 

f^f%a ’tk^nf ^t^'e dtc«ia 

si’fi I : 


I 

II 

I 

III 

IV 

V 

VI 

VII 

Na,0 

OaO 

A1,0, 

I .* 

0,0, 

^1 00, 

P,0. 

S.o, 

’Tl SO, 

01,0, 



j 

1 

55 'srjTf^® 

»r^ 

srjrf^s 

«^-g 'sriTf^i® 

'Brf^ 

'«r)tr=fi$ 


^ '®«rt^^ 

( Uses, Merits or Utilities of Periodic Table ) 

(i) C*i^C®Rl (Systematic classification of 

elements ) : 

i6f5 (Tit^T# f^cna c«f%c^ 

f^ti(c^f^af n^\z4^ '^Km 's "« 

^ai I csrrf^a 'q wrai 

»iara atai '«rrtc?r%5ia a^’e ^1 »wa i 
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(ii) ( Correction ofs atomic 

weights): 'e csftc^RT m c^itc^ 

'SIR 3rsC»tt«R ^ ^ 

I «rr^*n ct 13*5 •, 13*5 

nr^TT'tf^^ c^u c^itc^ ^ df^ ^ i 

*ic^ ® c^«fr®l ^ c^r<l ?t? c?[ c^f^^t^nr 

9, [ ^5rfNTxc^gfj^i=*rt?i^nf^^ ’®’«n 
4-5x2«9], '5rg?ii*t^Tc^ 

76 T^% »PsC»rr«(a[ ^f?Ki 5Fi:?r5( 144 . 

(iii) •IWtC^ ®rtf^t5 ( Discovery of new 

elements ): TO f^*tf&?r Csrtf^Rf TO< 

I wR^t*N*r 

df^ c^tf^ >1® TO I ’^gj 

»rtg%g CTO castf ^ «5t^cn ^ TOt 

c^\f%^ ® *{i wte^tt ^f^Tl 

^TC«R I f$f^ cA®! 'il^-CTO^, 'il^-'®n'Hf^TO 

^Ts I 'SI^T^, '«rr1^f^ m c^ 

c^t^=T, '=rrP3f^f^tT!i ® ^ c^^ 'Q «(d 

I [Eka-Boron, Eka-Aluminium, Eka-Silicon] I 'il^ Cs(l9f®f% 
’fc^ c^raTf^w «rrg 5 ?^^ 1 ^TO 

^?(taFC^ TOfsgt^, 'e TOc^^T^ 1 

(iv) (Atomic Structure): ’iTO 

( Difficulties and Demerits ) 

( 1 ) ’I’^tllilFCaRl C>it9l®f^ 

*rsl®f^TOc^ »iTBrf^i "itR TO%^ to ^ 1 

f%« TO (39*944) ® (39*10) j cTOt^ 

(58*94) ® (58 69) *, (126*91) ® c^tf^TO (232*12) 
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^Ttf^ c^ cror *fr^®rfw 'e^f^ (^^l^ 
•fmt'ff^ 'e^R?r c^te^T? *fc? a'e^l i 

(ii) nitsf l fi(^ C!a(%f 

<fr5 'ar^^TTi c«f%?r ^zw ^ cw'Qiri ^ i 

^t?[«i, OHtl^ c^zm >n:^t ^ »!tf« 'srrc^ i ^t^, ^ 

f^r^»r ^?n snf i 

«r*rr^^ csrk ^'s^il >e tz^^J^^ 

(HaO) wz^ ^firid *iz^ caf%^ 
m I m'^ cai%fl ?frcww5(? m 

'«rii,f^-’Tr?i^®(f^^ (Cia, Ha), '«’ 

Oftf^ST (CH4^CCl4) 

(lii) %9T-sitt& CFl'k^RT S C5Hf& ^f5 

's »(C^ %*m ’t^- 

vii^fB TO cw'S^ c^^si- 

’(f^’ift I 

(iv^ »Rir^ c^9{t c^zm 

TOC«t%^’TO2 « CTOI ClFtf^^ 'Q 

^'S^d casl^c^ a«?d i 

'S ^'S^d TO« f%19C!a|%t\5 "gtif ^f^HtC5 I 

(v) (;<a% «1<fTO5 f^id&C^S 'sd^icast^c^ 

vij^^ Tvf^C^ • 'TO^5T, C?FT^‘& '« ^r^5T ) 

^Vs ^T(Tr^ I 

5Fft?i% «rri^ f«f% 

( Modern basis of Periodic Table ) 

TO'tl fk^ TOTt«ff^ ^T^1 C^®R fiff f^-t^tfrf^^ ^ I 
v£i^^ 'ci'fe*rtc^t^ ^1 ’^rrf^ni^ to 

w\^^ TO C^ (?ftC9RI ftfen '8'8R ntr?l I 
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:H*i, 2 , 331 *mrsrt*tf^^ 

^v5tk^ •ncf ^^1 c^ »f^l ^ 

( Atomic number or Nuclear charge ) ^1 

c^itc^w «t^ \ ^<ts '«wsi m, c^ftcsBr 

cirtc»Rj I 

'iiTv »lt?i5rt«tf^^ 

'« at^rr^rf^^ 

^5tw?r 5rw?r =?rl 

«mtft ^ I 

’(tr^f JTT^% ^1 (At. No.) 

¥C9J ^U{^ 3pf& ^^1 

»I^ I 

( I ) ^viT\ 'Q 

vi)5F T^'^m 

n^ ^Tfsnl 92 92 ( At, No. ) 

(II) ^T^ 5 {f*rf^ ntf?i ^ttc^tc^csTS 

’^T5i ^?{1 1 TtJi I 

(ill) >f*v«m^^td « 

♦ifetf^T^ , f^C’?5T Ff^fS c^Tc^^ aF^ 

^TC^ ^^ I 'Slttl’tsf 'S »lt^j1 ^'*rraFC^ 

« f^C^9T vil^ ’Tt^H ’t^tf»!^n( 'e 

I 

(iv) f^^i-’srtfS^ l4fiJ 

^ wt >f'®^ I 




W. B. BOARD OF SECONDARY EDUCATION 

HIGHER SECONDARY EXAM. QUESTIONS 

1960 ; CHEMISTRY-PiBST Papeb 

Group A 

1. What do you understand by the terms : 

Atom, molecule, symbol and formula ? 

What does a chemical equation indicate ? Illustrate with 
reference to the equation N2+3H2 = 2NH8. What does not 
this equation state about the chemical reaction involved ? 

2 State the law of conservation of mass. How would you 
veiif\ it experimentally ? How do you explain the loss in weight 
of a candle on burning in open air ? 

3 State Avogadro’s hypothesis : 

One volume of hydrogen combines with one volume of 
chlorine to form two volumes of hydrochlonc acid gas { the 
volumes aie measured under the same conditions of teraperatuio 
and piessure) Deduce the formula of h\drochloric acid gas 
from this nbi-eivation, giveu that molecules of hydrogen and of 
chlorine iiie diatomic 

Piove tliat niOlecular weight of a gas or vapour is twice 
its vapoui density 

4 Wiite short notes on—(a) Water of crystallisation 
(b) Catalysis, and (c^ Super-satuiated solution Give examples. 

.0 Calculate the weight of potassium chloiate which on 
heating will liberate 3*04 litres of ox'gen at 27°C and 750 mm. 
presHuie. (At. wt. of K==39, and of C1=3L o). 

Group B 

6 (h) What do you understand by ‘oxidation’ and 

‘reduction’ ? Give examples. 

(b) What IB ‘nascent state’ ? How would you prove 
that nascent hydrogen is a stronger reducing agent than ordinary 
hydrogen ? 

7. How is hydrogen peroxide prepared ? State its important 
properties and uses. 

What happens when a dilute aqueous solution of hydrogen 
peroxide is evaporated on a water-hath ? 

8 State, giving equations, what happens when : 

(a) Lead nitrate is strongly heated, (b) Sodium nitrate 
is heated with concentrated sulphuric acid, (c) Moderately 
dilute nitric acid is added to copper turnings, and (d) ammonium 
nitrate is heated. 

Mention in each case the colour of the gas or vapour evolved 
and also of the residue, if any. 
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9. How IS ammonia prepared m the laboratory ? How is 
the gas dried and oolleoted ? Sketch the apparatus used. State 
its principal properties and uses. 

10. Describe briefly how the following substances are 
prepared : (a) Orthophosphorio acid from bone ash, (b) Red 
phosphorus from white phosphorus (c) Hydrochloric acid from 
sodium chloride, and (ci) Chlorine from concentrated hydro¬ 
chloric acid 

State the important physical and chemical properties of 
chlorine. 

1960 : CHEMISTRY— Second PapEjS (Group A) 

1 . (a) What is meant by equivalent weight of an element ? 
How IS it related to its atomic weight ? 

(b) 2 0 gms of lead were completely converted into its 

oxide, which weighed 2 1544 gms. What is the equivalent weight 
of lead ^ 

2 . What is a normal solution ? 

Calculate the volume of deeinormal sulphuric acid required 
to neutralise 500 c c. of a solution containing 2 5 gms. of caustic 
soda per litre (At. wt. of Na = 23). Give the ionic explanation 
of what happens during neutralisation. 

3. Write a short para on each of the following : 

(a) Structure of an atom, (b^ Electrovalency and 
covalency, (c) Destructive distillation 

4. Define the terms : ‘electrolyte,’ ‘anions’ and ‘cat’ons.’ 

Give examples. ^ 

State Faraday’s laws of electrolysis. Deduce from these laws : 
(a) definition of electro-chemical equivalent and (b) relationship 
between chemical equivalent and electro-chemical equivalent. 

5. How is sulphur dioxide prepared in the laboratory ? State 
its principal physical and chemical properties. Explain its 
bleaching action. 

Group B 

6 . Describe the laboratory method of preparation, purification 
and collection of carbon monoxide. C impare its properties with 
those of car bon dioxide. State two of its uses. 

7. Describe any method of preparing methyl alcohol. How 
is it converted iL.to formaldehyde ? Give their structural formulae. 
What do you undeistaud by ‘methylated spirit’ and ‘formalin’ ? 

8 How is aluminium extracted from bauxite ? State three 
of its chemical properties «nd two of its industrial uses. What 
is “Thermit” process ? 

9. Desciibo the reactions involved in the different stages of 
extraction of copper from copper pyrites. How is the metal 
refined ? State two of the principal uses of the metal. 
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10. Name the raw materials used in the blast furnace for 
extraction of pig iron. Give a brief description of the reactions 
and explain them with the help of simple equations. 

State very briefly the principle of preparation of steel from 
pig iron. (Description of any of the processes is not required). 

What is rust ? Mention two methods for rust-prevention, 

1960: CHEMISTRY (Compartmental) 

Group A (Answer any three questions) 

1. Explain what is meant by “water of crystallisation. 
Give examples, with formulfla, of two compounds with water of 
crystallisation. What happens when blue crystals of copper 
sulphate are slowly heated ? 

What do you mean by “efflorescence” and “deliquescence” ? 
Mention one illustrative compound m each case.’ 

2. State the laws of “definite proportion” and “multiple 
proportions”. Illustrate with suitable examples. 

Give one important reason to explain why air is not regarded 
as a chemical compound of nitrogen and oxygen. 

3. Write short notes on : (a) colloidal solution, (&) atom: 
and (c) distillation. Give examples where necessary. 

4. Define “solubility.' How would you determine the solu¬ 
bility' of sodium chloride at room temperature ? What do you 
moan by “solubility curves” ? State their utility. 

r>. Calculate the weight of calcium carbonate which when 
completely dissolved in hydrochloric acid will liberate 3 litres of 
carbon dioxide at U^C and 750 mm. pressure. [At. wts. Oa*=40, 
C=12]. 

Group B (Answer any three questions) 

6. How is hydrochloric acid gas prepared and collected in 
the laboratory ? Give a neat sketch ot the apparatus. Give 
equation for the reaction. Describe one or more experiments to 
illustrate its high solubility in watei and its acidic property. 

What happens when the gas is passed into a dilute solution 
of silver nitrate ? 

7. Describe the method of preparation of nitric acid from 
potassium nitrate in the laboratory. Give equation for the 
reaction. What happens when concentrated nitric acid is dropped 
on strongly heated pumice stone 

Describe briefly two experiments to demonstrate that nitric 
acid is an oxidising agent. 

What are oxides ? How would you classify them ? Give 
one example of each class of oxide stating the basis of its 
classification as such. 
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9. State, giving equations, what happens when— 

(a) a mixture of solutions of sodium nitrate and ammonium 
chloride is heated , (h) steam is passed through a red hot iron 
tube loosely packed with iron turning ; (c) hydrogen is passed 
over heated copper oxide , and {d) carbon dioxide is passed 
for a long time through lime water 

Describe the visible changes accompanying the reaction in 
each case. 

10. Describe briefly, giving equations, the methods of 
preparation of the following :— 

(a) a solution of hydrofluoric acid , (&) iodine from potassium 
iodide } (c) nitrous oxide , and (d) chloride from sodium chloride. 

State one use of each product. 

1960 : CHEMISTRY (Compartmental)— Second Papeh 

Oioup A (Answer any thiee questions^ 

1. (ft) 0 0842 gm of copper was dissolved in nitric acid and 
the solution wa‘^ carefully evaporated to diyness Wlien the solid 
residue was strongly heated, 0 8567 gm. of cupiio oxide was 
produced. Calculate tlie equivalent weight of copper. 

ib) 1 0813 gme of iron gave 3 1439 gms. of ferric chloride. 
Calculate the equivalent weight of non m tins compound. 
[Equivalent weight of chlorine —35 .5] 

The atomic weight of iron is 55‘84 , find the valency of ih n 
in ferric chloride. 

2. De-icdbe the prunaple of manufacture of sulphuric acid by 
the Chamber or the Contact Process. (Description or sketch of 
plants 18 not requiied) Give necessary equations 

now w'ould you experimentallj show that sulphuric acid is a 
dehvdrating agent f 

Write the general formula of “.'iluin”. What is comnion alum ? 

3 Give a neat sketch of the K pp’s apparatus and describe 
how it IS used for the preparation ol liydrogen sulphide 

Explain the use of the gas as an analytical reagent. 

4. Write short notes on the following :— 

(a) acids, bases and salts i {h) acid salt and basic salt , 
(c) hydrolysis (Illustrate with suitable examples ) 

5. Give two physical and three chemical differences between 
metals and non-metals. Which of these is most decisive ? 
Illustrate with examples 

Group B C^nswer any three questions) 

6. Describe the chemical reactions involved m the extraction 
of lead from galena. State four of its properties and two uses. 
How are litharge and red lead prepared Describe giving 
equations the action of nitric acid on these compounds. 



7. How is Zmo prepared from Zmo blende ? State four of 
its ohemical properties and name two of its alloys. What do 
you mean by galvanised iron ? How is it obtained 7 

8. Describe the chemical reactions by which sodium chloride 
18 converted into sodium carbonate by Solvay’s Process. 

What happens when a solution of sodium chloride is elec¬ 
trolysed ? State the use of the products obtained. What \iill 
happen if thp products are mixed up in the cold ? 

9. Write short notes on !—fa) saturated and unsaturated 
compounds, and (h) homologouR series. 

Illustrate ^ou^ answer with the help of structural formulae of 
compounds known to you. 

10 How 18 ethyl alcohol prepared from glucose ? Give its 
stiucturai formula How would you prove the presence of a 
hydroxyl group in it ? What happens when ethyl alcohol is 
oxidised ? 

1961 : CHEMISTRY—Fiest PaIpee 

Giovp A (Answer any (luce questions) 

1. Explain the following terms with reference to one example: 

solution, solvent, solute. 

Staiting iiom a dilute solution of sodium chloiido in water, 
how would you piepare {a) pure wafcei, and {h) pure crystals of 
sodium chloride ? Give expeiimental details 

2. Describe otic expeiirueut m each case to piovo that . 

{i} ail contains ox^gon , (/«) it is a mixture and not a 

compound of ox%gen and mtiogen. , and [m) oxygen and nitrogen 
aio prfseut in an in the ratio of aiipioxiiiiately I : 4 b\ volume. 

3. State Dalton's ‘Atomic Theory’ and indicate its utility. 
Explain what >oii understand h> ‘iLomic weight’ of an element. 

4. Write shoit notet* on anj iJuec of the following :— 

(a) acidic oxide and basic oxidcr , (h) hard water and soFi 

water , {() Gay-Jjussac’s law ol gaseous volumes , and 

{(1) solubility curves. 

r> Calculate the weight of zme which when dissolved in 
excess of dilute sulphniic acid will liheiate 0'~>7 litre ot hydrogen 
at 27°0 and 750 mm. pre&suie. How much ZnSO* will be 
produced? [At. wts, Zn = 65 38. 8=32] 

Group B (Answer any Ihec questions) 

C When mercuiic oxide is strongly heated in a bard glass 
tube a gas is evolved , wbat is the name of the gas ? Desciibe the 
laboratory method of preparation of the gas from potassium 
chlorate and explain why it is mixed with manganese dioxide. 
Describe four experiments to demonstrate that the gas suppoits 
combustion and acts as an oxidising agent m each case. Give 
equations. 
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7. How is hydrochloric acid gas prepared in the laboratory T 

Describe experiments to illustrate ; (a) it is very soluble in water 
and is acid to litmus ; {b) its reaction with ammonia gas and 

(c) with silver nitrate solution. 

What happens when concentrated hydrochloric acid is 
electrolysed ? 

8. (a) Describe two purely chemical reactions by which 
hydrogen may be obtained from water. Give equations. 

(b) Describe an experiment to show that water is produced 
when hydrogen reduces an oxide of a metal 

9. How is white phosphorus obtained from a mineral con¬ 
taining calcium phosphate ? 

Starting with white phosphorus, how would you prepare (a) 
red phosphorus, (b) phosphorus pentoxide and (c) oithophos- 
phoric acid ? 

10. A colourless ciystallme compound has the following 
percentage composition , sulphur 24 24 per cent, nitrogen 21 21 
per cent, hydrogen 6’()6 per cent , the rest is oxygen. Determine 
the emperical foimula of the compound Give the name of the 
compound if the molecular formula be the same as the empirical 
formula and if it is found to be a sulphate. 

What will happen if the compound is heated with a con¬ 
centrated solution of sodium hydroxide ? Gue equation 

[At. wts 8 = ri2 N--14] 

1961 : CHEMISTRY—Second Papek 

Gioiip J CAnswer any three questions) 

1. Describe an experiment for the detoi ruination of equivalent 
w'eight of zinc by displacement of hydrogen fiom an acd Indi¬ 
cate the method of calculation from experimental data 

2. (a) How would you piopaie a decinoimal solution of 
HO'lmm caibonate ^ 

(b) 25 ml of ri2N/10 sodium hijdroxide require 24*0 ml of 
a solution of sulphuric acid for complete neutralisation. Calculate 
the strength of the acid in terms of noimality ani^ giaras per litre. 

[1 ml may be taken as equal to 1 c. cl [At wt. S = 32] 

Explain the raction with the help of an equation mentioning 
the ions which disappear during neutralistion 

3. Write short notes on protons, electrons and neutrons. 
Give the electronic explanation of the formation ol the molecules 
of sodium flouride and ^ourine. Mention the type of valency 
exhibited m each case. [Atomic number , Na=ll, F=9] 

4. How IS carbon dioxide prepared in the laboiatory ? Give 
equation for the reaction. State /our important properties and 
two uses of the gas. 



How would you oonyert sodium carbonate into sodium 
bicarbonate and vice versa ? 

5. How is sulphuric acid prepared by the lead-chamber 
process ? Explain the chemical reactions involved. (Description 
or sketch of the commercial plant is not required). 

State the properties and uses of the acid. 

Group (Answer any three questions) 

6 . Describe the chemical reactions which occur in the 
process of manufacture of zinc form zinc blende. State its 
chemical properties and two of its uses. Name two alloys of zinc 
and mention what other metals they contain. 

7. Give a neat sketch of the blast furnace used in the 
extraction of iron, and describe how the process is carried out. 
Whv IS limestone added ? Give equations for the reactions 
which take place in the blast furnace. 

8. How are the following compounds prepared crystalline 
copper sulphate, anhydrous aluminium chloride, litharge and 
red lead ? Give the formuhe of these compounds. 

What is the action of water on anhydrous aluminium 
chloride and of dilute nitric acid on red lead ? Give equations 
lor the reactions. 

9. IIow 18 methyl alcohol obtained from products of distil¬ 
lation of wood ? Give its structuial formula. What happens 
when the alcohol is acted upon by the following substances : 

(a) phosphorus pentachloride, {b) concentrated sulphuric 
acid and (c) oxidising agents. 

10. How is acetylene prepared ? State two of its uses. 
Mention two reactions which show that it is an unsaturated 
compound. Give equations with structural formuhe of ilie 
compounds. State two other properties of acetylene. 

1961 : CHEMISTRY (Compartmental)— First Paper 
Group A (Answer any three questions) 

1. Copper sulphate is soluble in water. Describe in detail 
the laboratory process by which you obtain puie oiystala 
of the compound from impure copper sulphate containing sand 
and other insoluble matters. How wouln you remove any soluble 
impurity if present ? 

2. Describe with a sketch of the apparatus, how would you 
carry out the experiment and collect the pioductb when electiio 
current is passed through water acidulated with dilute sulphuiie 
acid. How would you identify the products obtained ? 

Under what condition will they recombine to produce water 
again ? 

3. State Avogadro’s law and show how it has been utilized 
for the determination of atomic weight of an element. 
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4. What do you understand by (a) efflorescence , (b) deli¬ 
quescence ? Giye one example in each case. How would you 
determine the percentage amount of water of crystallisation la 
alum ? Give experimental detail. 

5. Write notes on any ttoo : —(a) colloidal solution , (&) cata¬ 
lysis , {(') nitrogen cycle , (d) nascent hydrogen. 

Group B ( Answer any three questions ) 

6. Describe one method of preparing bromine in the labora¬ 
tory. Give equation. State four of its properties and compare 
them with the corresponding propeities of chloiine and iodine. 

7 What do you understand by allotropy ? Describe the 
methods of preparation of two important allotropic foims of 
phosphorus. State then propeities Give reasons for consideiing 
phosphorus as a chemical analogue of nitrogen. 

8 State what happens and what visible changes take place 
v\hen (answer any four) : —(a) sodium fluoride is heated witli 
concontratod sulplmnc acid in a lead vessel , (6) chlorine is in¬ 
verted over a ]ar of ammonia gas , (r) potassium nitrate is heated 
wnth concentrated sulponnc acid , (d) a mixture of ammonia and 
air IS passed over herted platinum catahst , (c) concentrated 
nitnc acid 18 boiled wuth powdered '-ulphur. Give equations 

9 How* is h>drrg 0 n peroxide prepared ? State two of its uses 

Desctibe with equations, two leactions m each case to show 

tliat (i) hydrogen peroxide is an oxidising agent } in) it behaves 
as a leducing agent. JVhat happens when it is heated ? 

ID. {(() A current of livdogen is passed ovei cupnc oxide heated 
ir> a hulh tube Calculate the volume of hydrogen at N. T. P 
1 , quucd tor the reduction of 0 8 gm. of tlie oxido 

[At. wt. Ou=63 .h7] 

[h] A colourless ciystallme compound on auah=is was 
found to contain 44 8 per cent, of pota'-'-iu.c, and 18 4 per cent 
ct sulphur The rest was nx^g«n. Wtiat i-. empirical formula of 
the compound ? 

1961 : CHEMISTRY ( Gompartmental )—SECOND Paper 
Group A (Answer any threr questions) 

1. Stafting wit.h pine motalhc copper cioscnhe how you 
would determine equivalent weiglit of the metal. Indicate tlie 
method of calculation from experimental data. 

2. Define ‘Normal solution’. Give an example. 

30 ml of solution of sulphuric acid neutialise 25 ml of a 
solution of sodium carbonate containing 6 U gms of the anhydrous 
substances per litre Calculate the strength of the acid in terms 
of normality and grams per litre. (At. wts. Na=-23, 0 = 12, 
S=32) [ 1 7/i/ may be taken as equal to 1 c c. 3 
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3. Give a brief account of the structure of atoms, State and 
illustrate what you understand by ‘electrovalency’ and ‘co'^'a- 
lency.’ 

4. State, giving equations, what happens when : (a) calcium 

carbonate is strongly heated } {b) carbon dioxide is passed 

tlirough a concentrated solution of sodium carbonate ; (c) caibon 
dioxide 18 passed through a la>ei of ied“hot carbon , {d) burning 
ttiagnesium ribbon is inttodnced into a jar of carbon dioxide 

Mention in each case the colour and the state (solid, liquid oi 
solution, gaseous^ of the pioducts of the reaction and describe tho 
visible change in {d). 

5 How 18 sulphur dioxide prepared in the laboratroy 
Briefly describe experiments to illustrate foui important cliemical 
properties of tho gas How i** it oxidised to sulphur iiioxide ^ 

GjtouP B (Answer any three questions) 

6. Write what \ou know about anv thiee .— 

(a) Piaster of Pans , (b) Galvanising , (») Tliermit process , 
{d) Alum • 

7 How IS copper extiacted fiom coppoi pontes ? Gne 
equation for tlie chemical icactions involved. How is chemically 
puie copper obtained ? What happens when coppei is tieated 
with moderately dilute nitric acid ? 

8 Dfsenbo (without giving details about comineicial plautb ) 
one method in each case hv which calcium and magnesium are 
obtained State tho chemical piopercies of the metals. 

9. What IS distillation ^ 

Give an account of tho manufacture ot coal gas by destiuctive 
di-tillation of coal. IT rw is tlie ga^ puiilied from sulphuretted 
hydrogen ^ Name tho hy-pioducts 

10. How IS methane propaied in the laboratory ? Gno 
etjuations for the reaction, State its propeities How would ^ou 
estahlisn that it is a saturated compound 

1962 . CHKMISTRY— Fijist Paper (Gpolp A) 

1. {a) Explain what is meant by uater of ovhtallisaticyii. 0 1 
gm, of oivstalline bubntance ga\e out, on heating, (i 0512 guis. of 
water and become anhydrous. Given that the mol er'ulai weight 
ol the ciystalline bub.-'tancc is 246, calculate the number ot mole¬ 
cules of water of crystallisation in the compound 

{h) What weight ol coppei must be boded with concentrated 
sulphurir acid to give r>0 c c of sulphur dioxide at 27 0 and 7.50 
trzwj ’> [On. ■= 63*5] 
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2. Explain any/owr of the terms ;— 

(rt) saturated solution j (b) solubility ; (c) subliroation ; 

(d) chemical compound , (c) giam molecule and gram molecular 
weight , (/) electro*chemical equivalent. 

Give one illustrative example in each case. 

3. State the law of conservation of mass. 

Describe one experiment each to show that the law holds good 
for . (a) rusting of non , (b) burning of charcoal (c) sublimation of 
camphor. 

4. What IS chemical equation ? 

State all that is implied m the equation 2 H 2 f 02 = 2H«0 
and give expeiimental evidence for each part of your statement. 

Group B 

5. BaOa is called barium peroxide, but Mn02 is called 
manganese dioxide , why ? 

Desciibe how a ddute aqueous solution of hydrogen peroxide 
may be prepared in the laboratory. How would \ou show that 
hydrogen peroxide (a) is an oxidising agent ( give two reactions 
with equations ), (b) decomposes into oxygen. 

6. Give the names and formula3 of two (/ase<i which possess 
bleaching properties, and account for their bleaching action. 

Describe the piepaiation and collection of one ot these gases in 
the laboratory, and give two examples (with equations) of its 
oxidising or 1 educing propQity, as the case may he 

7 Describe how ammonia is prepared, dried and collected in 
the laboratory. Dnsenbo one experiment each to show its (a) high 
solubility m water, (b) basic character, and (c) inilammability. 

Slate the condition in which it can be oxidised to nitric oxide 
or nitric acid 

8 What are («) bone black , (b) bone ash. 

Starting fiom bone ash describe how yow would prepare 
(a) orthophosphorie acid, (b) white phosphorus. 

What 18 superphosphate of lime and \\ihat is its use ? 

9. Describe the commercial preparation of carbon dioxide, 
giving a labelled sketch of the kiln. 

State, g’Ving equations what happens when carbon dioxide ia 
passed through (a) lime ysater ; (b) solution of common salt 
saturated with ammonia. Write a short note on carbon cycle. 

How 18 hydroch one acid*manufactured ? 

Describe its action on : (a) iron, (b) ferric oxide, (c) mangan¬ 
ese dioxide, (d) silver nitrate solution State the conditions m 
which the reactions take place and the visible changes that may 
be observed. Give equations. 



[ 11 ] 

1962 : CHEMISTRY —Seoond Paper (Group A) 

1. Define the equivalent of an element and describe an experi¬ 
ment for determining the equivalent of eithei oxygen or carbon. 

2. In the light of the Ionic theory : 

(a) Define the terms acid and acid salt. 

(b) Show what happens when a strong acid is neutralised 
with strong base. 

(c) Explain the process of electrolysis of dilute sulphuric acid. 

3. What do you understand by destructive distillation 9 How 
does this process differ from ordinary distillation ? 

Name the important products of destructive distillation of 
wood. From the aqueous byproduct how can you prepaie two 
important organic compounds ? Mention two uses of each of 
these compounds. 

4. State the characteristic properties of the alcoholic hydroxvl 
group with leference to the action of {a) sodium, (?») sulphuric 
acid, (c) acotic acid, {d) oxidising agents. 

Give equation in the cases of a t^'pical compound of this group 

5 What is an ester ? Describe the piepaiaiion of a typical 
ester. What happens when this ostei is boiled with caustic soda 
solution ? Oils aie esters t what products are obtained when they 
are hydtol\3ed with caustic alk.ali ? 

Group B—(Answer any thiee questions) 

9 Tabulate five of the essential difference between metals 
and non-metals. 

Tin has some characteristics of non-metal, while graphite ha« 
some of those of a metal , why then is tin classified as a metal 
and graphite as a non-metal ? 

7. Write short notes on :—(a) Thermit , {h) Rusting of iron , 
(c) Galvanizing , [d) Tin plating ? 

8 . Deserbe briefly the preparation of any kco of the 
following :—(a) Alumina ; (&) Steel , (c) Glass. 

9. Describe the chemical reactions which are involved in the 
extraction of zinc from zinc blende, and lead from galena. 
( Concentration of the ores and purification of the metals are not 
required). 

Describe the preparation, propertieb and uses of two of the 
oxides of lead. 

10. (a) 2.0 e.c. of a 0 08 N sodium hydroxide gets mixed with 
20 c. c. of a 0‘09N sodium carbonate solution. What is the nor¬ 
mality of the resulting alkali solution ? 

(6) 20 c.c. of this mixed alkali neutralise 50 c c. of a 
sulphuric acid solution. Calculate the strength (m normality) of 
the acid. 
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1962 : CHEMISTRY (Comp )—First Paper (Group Aj 

1 ia) ro gm of a compoun'l contam«» 0’262 gms of nitrogen. 
0 075 gtns. of hydrogen anri 0 663 gms. of chlorine. Find ite 
simplest formula [CS = 35 .5] 

(b) Calculate the quantity of the above substance from wbich 
you can get one litre ot ammonia gas at 27®0 and 760 m n 

2. Explain any fan,) of the terms :— 

[a) Oxidation, {b) Chemical change, fc) Colloidal solution, 
id) Allotropy, (e) Bflfloresoenco, (/) Thermal dissociation. 

3 State tlio laws g:)vo mng tho weights of substances which 
combine chemically. 

A metal forms two oxides in which the percentages of the 
metal aio 79 8 and 88 8 lespeotively. Show that the results 
agree with the law of Multiple proportion 

4 How would vnu separate the ingredients of— 

(rt) a mixture' of two iuiuids having lioiliug points of 78 5°C 
and 100°G lespoctivelv , 

(ft) a mixture of pntarsmin cbloiide and chalk ? 

Group B 

r>. How may oxyfen ho prepared from : (a) Ait Water , 

(<) Potassium chlorate ? 

Describe one method of pieparation in detail 

Desenhe exprirnent^ to shovV how oxvgen may form 

(n) An acidu* oxide, th) An alkaline oxide, {r) An insc’ubie 
basic 0>]dr 

Name t„-o olbrr classes of oxide and give an example of each 

Doacribe the laboiatoi y method of propaiatiou of nitiio and 
M'^ntion two reactio*' illustrating tho oxidising action oi the acid 
Give equations 

State, giving oiuntious, what Inppon' tnd v Int visihle 
changes take place when (r*.) lead iiitiato fft) ammnniuiii iiiti.ite 
and (() sodiiiui nitrate aie heated‘opaiately How would you 
isolate and identify each of the gaseous juoducts ? 

7. Make a neat sketch of Kipp’s apparatus Name two gaees 
that may bo prepaied in this appaiatu“ Explain how it gives 
a ro'idv supii\ of those gace* free fiom air Wlmt are the 
materials used ff i the preparation of sulphuretted h^drog6n in 
this apparatus ? Write a short note on tho use of llgS as an 
analytical agent 

8. Stating from sodium chloride, desuibe bow' chlorine is 
prepared in the labovatoiy Give equation. Hoyy is the gas 
collected ? How and under what condition, does chlorine react 
with {a) ammonia , (ft) potassium bromide , (r) moist slaked 
lime } {d) non ? Give equations. 
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3. Name two elements which exist in allotropic forms and 
state what these forms are. 

Describe the preparation of the two allofcropes of one of these 
elements and mention some of tho distinguishing properties of the 
two allotropic forms. How can you show that these are two 
fotms of the same element ? 

10. Describe the preparation of carbon monoxide in the 
laboratory. How can the gas be distinguished from (a) carbon 
droxide , (&) hydrogen ’ 

How can you obtarn specimens of carbon dioxide and caihon 
monoxide, each fiee from the othei, from a mixture of the two 
gases ? 

1962 : CHEMISTRY ( Comp. )—Second Paper (Group A) 

1 . State and illustrate Faraday’s Laws of electrolysis. Deduce 
from those laws (a) the definition o( elect)o-chemical equivaicnt 
and [h] the relationship between electro-chemical and chemical 
equivalent. 

2. An atom of an elemtnt contains 11 protons and 12 
neutrons in its nmleus What is its (aj atomic weight, 

[b) atomic number V How man\ electrons does the alom 
contain and how aie these elections ananged in the atom ? 

Show how this atom may combine chemically with an atom 
of fluorine ( At. no =9 ) 

3. Iluw' is eth\lene prepared in the laboratory ? "What is 
its structural foimula ? 

Give structural formulae of the compounds it forms with 
(a) hydrogen , {b) concentrated sulphuric acid, (c) Pctassium 
permanganate sok.tion. 

Give one test each by which it may be distinguished iiom 
(a) methane , (/') acetylene. 

4. Describe the pieparation of ethyl alcohol from glucose. 
Give its structural formula. Describe ( with equations ) four of 
its chemical reactions, and mention two of its uses. 

.0 What 18 producor gas ? Give reasons to show that coal 
gas 18 not a producer gas. 

Give examples of two forms of producer gas and state the 
chemical leactions involved in tlieir pieparation. Why tua> they 
be used as fuels ^ 

Group B 

6 State the action of {a) an or oxygen, (6) water 

(c) dilute sulpliunc acid on the metals—sodium, copper, magne¬ 
sium and iron. 
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What happens when (a) zinc reacts with caustic soda 
solution ; (&) iron filings are added to a solution of copper 
sulphate ? 

7. Describe the preparation, properties and uses of any 
three of the following :—(a) Plaster of Pans, (6) Lime, (c) Ferric 
oxide, (cZ) Oiystalline copper sulphate. 

8. Describe how caustic soda may be prepared from sodium 
carbonate. Do you know of any other methods for its preparation? 
{ Details of the later process are not required ). 

Write chemical equations to represent the reaction between 
caustic soda and any three of the following :— 

(a) Ammonium chloride. (&) Feme chloride, (c) Alumin¬ 
ium sulphate, (d) Carbon dioxide, (e) Chlorine. Name the 
products obtained in each case. 

9. Desciibe how aluminiun js extracted from bauxite. State 
four of its properties. What is thermit and what aie its uses ’ 
State two other uses of aluminium. 

10. What do you understand by the factor of a standard 
colution ? 

A solution contains 0’49lU gms. caustic soda in 12.'') c c , 
What 18 the factor of the solution if the strength be expressed as 

(a) N solution , (6) ^ solution ? (Na=23) 

N 

How many c. c. of a - solution of an acid will be required to 

o 

ir 

neutralise 2.5 c c of the above solution of caustic soda 

1963 : CHEMISTRY—Fiksi PArisii (Group A) 

1. Write short notes on any/o?*r of the following — 

(a) Oxidation and leduotiou [b) Colloidal‘lOlutun (c) Dis¬ 
tillation. (</) Catalysis, (e) Giam atom. 

2. State the Law of definite proportion. 

Given that {a) 0'12 gm. of a metal gives 0’20 gin. of oxide 
when heated in air , its carbonate and nitrate contain 28 5% 
and 16 2% of the metal respectively,—apply the Law to calculate 
what weight of the oxide will be obtained by heating I'OO gram 
each of the carh-nate and the nitrate. 

3. Describe briefly Lavoisier’s bell-]ar experiment on the 
composition of air and show how hia experiment proved conclusi¬ 
vely that air contains one fifth by volume of oxygen. 

4. Oxygen obtained iTy heating 12 25 gms. of potassium 
chlorate is passed over 5‘UO gms of pure, dry and heated carbon. 
A part of the carbon bums to carbon dioxide. What is the 
volume of this COg formed at 27 0 and 75 cm., and what is the 
weight of residual carbon ? [K = 39, Cl=34*5, 0 = 1G]. 
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Qboup B 

5. How, and under what conditions, does water react with 
{a) sodium ; (6) iron { (c) phosphorus pantoxide i (d) sodium 
peroxide ; (e) chlorine ; (/) carbon ? Give equations. 

6. What are the conditions in which ammonia may be 
manufactured from its elements ? ( Beasons for these conditions 
are not required) 

Describe experiments to illustrate that ammonia (a) is highly 
soluble in water and the solution is alkaline to litmus ; {b) may 
be burnt in excess of oxygen. 

7. Describe one process for the manufacture for chlorine. 
State, giving equations the action of chlorine on (a) ammonia ; 
{b) moist slaked lime , (c) potassium iodide , (d) antimony 

powder or sodium. 

8. Write short notes on :— ia) The qse of HsS as an 
analytical reagent, {b) Law of Conservation of Mass. 

9. Describe the preparation of carbon monoxide in the 
laboratory. Compare its properties with those of carbon dioxide. 
How could a gas jar containing carbon monoxide be distinguished 
from a gas jar containing hydrogen ? 

10. Describe an experiment by which the composition by 
weight of carbon dioxide may be determined. 

In one such experiment it was found tliat 0 66 gm. of caibon 
dioxide was obtained from 0'18 gm. of carbon. From this result 
show how the formula of the gas may bo deduced. 

1963 : CHEMISTRY—Second Papeb (Gjioup A) 

L Explain the difference between equivalent eight and 
atomic weight of an element. Under what condition have they 
the same value ? Give two illustrations. 

Experimental data ; 

First weight of the weighing bottle+metal . . 12'9580 gm. 

Second weight, after taking out a poztion of the 

metal ... 12*9070 gm 

Total volume of hydrogen evolved by dissolving the 

metal taken out in dilute acid (alter drying)...19*55 ml 
Pressure of hydrogen, when the volume was noted 750 mm. 
Temperature of the gas, „ ,, „ ,, „ ...27°C 

One millilitre (ml.) of dry hydrogen at N.T.P. 

weighs ... 0*000089 gm. 
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2. Define the terms, electrolysis and ions , illustrate. How 
do the ions of an element differ from its atoms ? 

A current of 2 amperes was passed through an N/10 solution 
of copper sulphate for 16 minutes and r> seconds Calculate the 
amount the copper deposited on the cathode 965U0 coulombs 
libeiate 31 8 gm of coppei 

What will be the effects when the same current is passed 
(i) through an N/o solution of copper sulphate for the same time 
and (ii) through an N/IO solution of the same substance for 32 
minutes and 10 seconds ? 

3 Wliat IB radio-activity ? How has Dalton’s conception 
about atoms been modified by the discovery of this phenomenon ? 

Give a brief account of your idea about the structuie 6 f atoms. 

4 Define a normal solution How do you calculate the 
weights of NagCOs and H 2 SO 4 required to prepare one litre of 
normal solution of each ? 

50 ml. of (N) Ha SO* are poured into .50 ml of (N/2) NaOH, 
Is the resulting solution acid 01 alkaline ? 

Calculate its strength in normalitv (Na = 23, S = 32, 0=12), 

5. Describe giving equations, where possible, the reactions 
of metals as well as ot their compounds to show the difference 
between metals and non-metals. 

Group B (Answer any lh)ee questions) 

6 Starting from limestone do-.onlio how 5011 would prepaio 
quicklime and metallic calcium. How do they leact with water ? 
Give equations. 

What is cement ? Why is it considered an impoitant building 
material ? 

7 Doscnbo how copper is piepirod from copper pyrites. 
State its pioperties and uses How is tihe metal refined ? 

8 How does destructive distillation differ from ordinary 
ilistillation ? Describe how coal gas is prepared. How is it 
purified ? Name the by-products. 

9. Wide what you know about the following :— 

(a) Homologous senes. ( 6 ) Saturated and unsaturated 
compounds llluhtrate your answer with examples. 

10. How IS formaldehyde prepared ? Give a neat labelled 
sketch of the apparatus. “"What happens when acetaldehyde is 
(a) oxidized, and (b) reduced ? 

What are formalin and bakelite ? State their uses. 



Higher Secondary Examination—1963 


OHEMISTBY { Compartmental) 

0 

PiBST Paper 
Group A 

1. Explain any fmtr of the follovt mg terms : 3 x 4 = 12 

(a) Chemical change (i) Saturated solultion. (c) Chemical 
formula (t?) Oxidation, (e) Hard water. 

2. State the Law of Multiple propoitions. 4 

Two chlorides of a metal contain 35 9 and 52 8 % of cliloiine 
lespectively. Show that the results are in atcQidance with the 
law. 8 

3. Describe how hydiogen may be prepared and collected by 
decomposition of water : 

(«) by a metal {a) at ordinary temperatuie. 

{b) at a red heat : 

(ii) without the application of chemicals. - 4 

4. 13 gm. of zinc is allowed to react with dilute salphuno 

acid containing 3 0 gm of Ha '804 Which of these chemicals h 
used up when the leaction ceases, and what is the volumo ot 
hydiogen evolved at 37“C and 755 mm. ? (Zn =65 , S = 32j. 

6 -r 6=12 


Group B 

5. Describe the laboratory preparation of nitric acid. Sketch 

the apparatus used and give equation. 2+34-1 

State bow you would obtain from the acid or any suitable 
salt of it—(a)ox 5 gen, (b) nitrogen peroxide. Give equations. 

H + ll 

Give one example each of its oxidising action on (a) a non- 
metal ; (b) a compound. 1^4 li 

6 . Starting from a phosphatic mineral, dei-crihe how you 
would prepare taj red phosphorus, (b) ortho-pho*-phone acid 542 

What is bupt-rphosphate of lime and what is its use ? 1+1 

Give the formulae of an arsenate and an aisenite and state 
on« use of either of those. 

7. What aie the essential conditions for the oxidation of 
SO 2 to SOg by the contact process ? (Beasons for those 



conditions are not lequired.) How is this SOg converted into 
sulphuric acid ? S-f-l 

How, and under what conditions, does sulphuric acid react 
with (a) copper , {h) oxalic acid ? li+li 

Mention two gases for which sulphuric acid is unsuitable as a 
drying agent and state reasons. 14+Iv 

8. Describe the laboratory preparation of chlorine, giving 
equations State, how it reacts with (a) heated phosphorus (h) 
cold and dilute solution of caustic soda , (c) potassium bromide 

solution, (d) 00 gas. 4X1|=6 

9 Describe an expeiiment by which it can be shown that 
carbon dioxide contains its own volume of oxygen. 6 

Show liow the formula of the gas may be deduced from this 
result, mentioning what other information ia required. . 6 

10. Show, with reference to one element, the application of 
Avogadro’s law in the determination of atomic weight. 12 


19G3: CHfiMISTEY [compartmentall 

Second Paper 
Gioup A [ Any three ] 

]. What do you mean by atomic weight of an element ? 
Describe a methol for its determination. When is the atomic 
weight accurate ? 2+0-4-1 

0 120 gm. of the chlonde of a metal contains 0 054 gm. of the 
metal The spe nfic heat of the metal is 0 281. Calculate its 
atomic weight. (At wt of onlorme is 35 0). 4 

2. Explain the terms : acids, bases and neutralization. 

Illustiate with simple ionic equations. 6+3 

What do you mean by a basic salt ? Why does a solution 
of sodium caibonate give an alkaline reaction ? 1+2 

3. Wiitj what you know about: (a) electrovalency and 

covalencv, and (b) oxidation and reduction. Give illustrations 
showing the part played by electrons. 6+6 

4. Describe how you would determine the strength of a 

solution of sulphmic acia given to you. C 

0'i53 gm. of NagCOa is added to 100 ml. of a solution of 
sulphuric acid of strength N/10 (P=I’25). Is the resulting 
solution acid or alkaline ? 3 
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Oalcnlate the volume of an acid or an alkali (as the case may 
be) of strength 0*75 N/10 required to neutralize the resulting 
eolution. 4 

5. What do you understand by ^Electro’chemical series of 

metals’ ? 2 

Under what conditions does water react with sodium, 
magnesium and iron ? Give equations. 3x(14-l) 

What happens when a knife blade is put into a solution of 
copper sulphate ? Give the reason for the reaction which 
occurs. 4 

What is galvanization ? Why are iron sheets galvanized ? 2 

Group B {any three) 

6. How IS cast iron prepared m a blast furnace ? Discuss 

the functions of coke and limestone, giving equations for the 


reactions which take place. 3-1-3 

7. Describe how lead is obtained from galena. State its 

properties and uses. 8+2+2 

8. What are fuels ? How are they classified ’ 2+3 

How are producer gas and water gas prepared ? Give 
equations. How do they differ ? 2+2+1 

What aie gasolene and Kerosene ? How are they obtained 
State their uses. 4 

9. How is benzene obtained on a laige scale ? State the 

peculiarities of benzene and its homologues. 6+6 

10. Write briefly what you know about:— 


(a) Eats and oils, (b) Soap, (c) Essences, {cl) Bakebte and 
plastics, (e) Sucrose and glucose, (/) chloroform and lodofoim 

6+2 

Higher Secondary Examination—1964 

CHEMISTEY—Pikst PAPEii 

Special credit will be given for answer which aie brief and 
to the point. Three marks are reserved for neatness 
and general impiession. Answer six question, at 
least two being taken from each group. 

Gkoup a 

1. Explain any four of the following :— 

(a) Supersaturated solution. (6) Valency, (c) Combustion 
(d) Allotropy, («) Nascent state. 3X4=12 
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2. Tabulate the essential differences between a mature and 

a compound of iron and sulphur. 12 

3. State Avogadro’s Law and show that the molecular weight 

of a gas IS twice its relative density. 24"4=6 

An element E forms two gaseous hydrides A and B, which 
contain 75 and 80 per cent of E, and have densities of 8 and 15 
respectively. Given that A contains only one atom of E in its 
molecule, calculate (a) the atomic weight of E, and [b] the 
formulae of A and B 3+3=6 

4. What volume of sulphuretted hydrogen, measured at 27^0 
and 750 mm, would piecipitate the copper in a solution of 2 gms 
of CuSO* m vater ? How much feirous sulphide would give the 
loquisito quantity of sniphuietted hjdrogen ? 

[Atomic wt. of Ou=63’5 ; Atomic wt of Fe=5G.] 8+4 = 12 

5. How wou4d \oa piepare a dilute, but otherwise pure, 

aqueous solution of hydrogen peroxide ? 4 

Give particulais, with equations, of four experiments you 
would pel form to distinguish between this dilute solution and 
water. 2x4=8 

6. Give full experimental details of how you would prepare, 

and collect soveial jarfuls of ox>gen in the laboratory. 5 

How 18 ox> gen prepared on a large scale ? 3 

The word oxygen means ‘acid producer’, Give two examples 
to show that the name’as given to oxjgen gas is justified, and two 
other examples to show that the name is a misnomer. 2+2 = 4 

7 State the conditions necessaiy for conversion of ammonia 
to nitiic acid on a large scale. Desonbe one other method of 
manufactuiing nitric acid. 4 + 4 = 8 

Give one example each of the reactions of nitric acid . {a) as 
an acid , (&) as an oxidizing agent, 2+2 = 4 

8. Name four allotropic forms of carbon, and state two uses 

of (a) charcoal, {b) coal. 2+2+2= 6 

Describe how it may be shown that carbon monoxide 
contains haif its o'\a volume of oxygen Show how the formula of 
the gas can be deduced fiom this result, it being given that its 
relative density is 14. 4+2 = 6 

9. Describe how hjidrochloiic acid is manufactured from 

sodium chloride. ‘ 6 

What IS its action on : (a) ferrrous oxide $ (h) manganese 
dioxide , (c) silver nitiate solution , {d) satuiated solution of 
commonsalt? ,l|x4 = 6 
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10 . How IS dry sulphur dioxide prepared and oollected in the 
laboratoiy ? 6 

Describe what happens when it leacts with (a) an aqueous 
Solution of potassium peimanganate { [b) chlorine water , {d) lime* 
water. ( State the visible changes that occur and give equations.) 

2x3=*6 


1964 : CHEMISTRY—Second Paper 

Ghoup a — Answer questions 1 and two other questions 

1. Give a neat labelled sketch of the apparatus used in the 
chemical laboratory for the prepaiation of ethylene. Mention the 
proportion of the reacting substances and the temperature of 
reaction. * 6+1+1 

Give equation using structural formulie of the compounds. 1 

What happens when (a) eth>lene mixed with h>drogen is 
passed over heated platinum, and (Z>) bromine reacts with 
ethylene ? 1+1 

Why is it consideied as an unsaturated compound ? 1 

2 Describe the reaction by which ethyl alcohol is obtained 
from glucose With the help of structural foimulse explain the 
relationship between ethyl alcohol, acetaldehyde and acetic acid. 

4+4 

How does phosphorus pentachloride react with ethyl alcohol t 
What 18 your conclusion from this reaction regarding the 
structural formula of the alcohol ? 1+J 

What is methylated spirit ? State its uses. 

3. A solution of sodium chloride can conduct electric curient 

but a solution ot canesugar cannot. Give reasons for this 
anomaly. 2 

State and explain Faraday’s laws of electrolysis. 

W^hat do you understand by ‘electrochemical equivalent’ of an 
element and ‘a Faiaday’ ? Illustrate. 4 

4. Write short notes on :—(a) Protons, electrons and 

neutrons, {b) Badio-activity. (c) Isotopes. 4+4+4 

5. (a) Starting from pure metallic copper how would you 

determine its equivalent weight ? Give experimental details and 
method of calculation. 4+2 

‘ (6) 0 3975 gm. of copper oxide was heated m a current of 
pure and dry hydrogen till completely reduced and the gaseous 
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product was passed through a tube ooutainiug fused calcium 
chloride previously weighed. The gain in weight of the latter was 
0 09 gm. Calculate the equivalent weight of copper. 

[ Atomic wt. of 0u=63’5 ] 3 

(c) The weight of copper deposited from a solution of copper 
sulphate by a uniform current of 0'25 ampere flowing for one hour 
IS 0*295 gm. Find the equivalent weight of copper. 

(1 Faraday=96500 coulombs). 3 


GROUP B {Answer any three queshmi) 

6. What is benzene ? How is it obtained on a large scale. 

Give the structural formula of benzene and two of its higher 
homologues—and state how they differ from methane and its 
homologues. H-5+2+4 

•i 

7. Starting from bauxite how would you prepare :— 

(a) Pure aluminium oxide (6) Metallic aluminium, (c) Alumi¬ 
nium sulphate, {d) Anhydious aluminium cblonde Give 

equations. 34-4 + 1+2+2 

8. By what chemical reactions metallic lead is obtained from 

galena ? 6 

Describe methods for the preparation of red lead and 

litharge. 2 

What happens when red lead (a) is treated with dilute nitric 
acid, and (t) is stiongly heated 9 1+1 

Name the constituents of (a) soft solder, and (6) t^pe metal. 

1+1 

9. How does chlorine react with the metals sodium, copper 


and iron ? Give equations. 6 

How would you conveit the compounds to the respective 
metals again ? 6^ 

10. (a) What is rust ? How is it formed ? How can it be 
prevented ? 1+1+2 

(b) What i^ glass ? How is it prepared 1+4 

What do you mean by annealing ? 1 

Why glass is annealed ? 2 



Higher Secondary Exam. — 1964 (Compartmental) 

CHEMISTRY ( First Paper) 

Group A 

1. Explain any four of the following :— 

(a) Solubility, (b) Subliiration, (c) Gram molecule, (d) Watei 
of crystallisation & (e) Chemical equation. 3x4 = 12 

2. Describe an experiment you could perform in the 
laboratory to show that air contains a gas which supports 
combustion and another which does not Give/owr leasons to 
show that these two gases m air are mixed together and not 
chemically combined. 

Name three other gases present in air. 3+1^x4=9 & 3 = 12. 

3 State laws of chemical combination by weight and 
one law of combination by volume. Give examples. 4x2=8 

Carbon forms two gaseous hydrides containing 7r/ and 80 
peicent of carbon respectively Show that Uiese compositions 
accord wnth the law of multiple pioportions 

4. Calculate the weight of puie calcium carbonate from 
which .^<00 c c. ot carbon dioxide at 27 C and normal pressure 
may be prepared. What weight of pure caibon would yield the 
same quantity of carbon dioxide ? iCa=40) 0-4-6=12 

Group B 

f) How is hydrogen prepared from /me and acid ? What 
precautions should be taken before collecting the gas, and why ^ 

How could you show that (a) hvdrogen is a reducing agent , 
(b) water is produced when hydrogen reduces an oxide ? 

4+4 + 4 = 12 

f). Describe how nitiogen is obtained fiom an amranniura 
compound in the laboratory. How is it dried and collected ? 

3+14-1 = 5 

Describe its preparation on a technical «oale 3 

Wliat 13 meant by nitrogen cycle and what is the necessity of 
using nitrogen fertilizers ? 2+2 = 4 

7. How is phosphorus manufactuied from phosphotlo 
minerals f Compaie the physical and chemical propeities of 
white and red phosphorus. How may each form be converted 
into the other. 4+4+(2+2) = 12 
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8. Describe the preparation of carbon monoxide in the 
laboratorv. State four properties, physical or chemical m respect 
of which carbon monoxide differs from carbon dioxide. 4+4 = 8 

How could you convert a mixture of these two oxides 
completely into {a) carbon monoxide , (&) carbon dioxide. 4 

9. How, and under what conditions, does chlorine react with 

—(a) aluminium , (6) sodium hydroxide i (c) ammonium 

hydroxide , (d) moist slaked lime , (e) potassium iodide ; (/) 
carbon monoxide. Give equations. 2x6=12 

10. How would you prepare and collect several jars of dry 
hydrogen sulphide ? Sketch the apparatus that is used in the 
laboratory for obtaining a ready supply of the gas, 

Wiite a note on its use as a laboratory reagent. 4+4+4 = 12 


CHEMISTRY-Second Paper 

(Compartmental): 1964 
Group A 

1. What do you understand by the term ‘ester’ Give a 
neat labelled sketch of an apparatus used in the chemical 
laboratory ior the preparation of an ester. 6 

Mention briefly the essential steps in the process. What 
happens when it is hydrolysed ? 3 + 1 

What 18 soap ? ’* 2 

2 How IS methane prepared in the laboratory ? 3 

How would you prove that the gas prepared is a compound of 
only caibon and hydrogen ? 2 

Describe what happens when a mixture of chlorine and 
rnethano is kept in diffused sunlight. Give equations. 4 

Name the compounds produced. 2 

Wliat 18 youi conclusion as to the nature of methane from the 
above reactions ? 1 

3. What do you understand by the term ‘electrolyte’ ? Give 
two examples. 3 

An electric current is passed between platinum electrodes 
through dilute solutions of (a) copper sulphate and (b) silver 
nitrate, the silutions being olaced in series. State exactly what 
nlianges occur at the electrodes and in the solutions. 3+3 

If 0 105 gm of copper is deposited by the current from the first 
solution, calculate the weight of silver deposited in the second 
solution. (Ou = 63‘5, Ag=108) 3 
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4. Define equivalent weight of an element, equivalent weight 
of an acid, equivalent weight of a base. Give illustrations. 

li+li+li 

Explain with the help of the phenomenon of electrolytic 
di«?sociation what happens when a base is neutialized by an 
acid. 1? 

If 25 ml of NajCOs solution (P=l‘0r)) are neutralised by 

19 5 ml. of a solution of sulphuric acid, calculate the strength of 
the acid in terms of normality and grams per litre Calculate 
the acid to be diluted to one litre to make it exactly dccmormal. 

6 

5. Write shoit notes on :— (a) Dulong and Petit’s Law, (&) 
Isomorphism, (c) Electro valency and covalency (d) Water gas. 

3+3+3+3 

Group B 

C. What do you mean by destructive di'^tillation ? Describe 
the changes which yon observe when wood is eubjocted to 
destiuctive distillation. Name the products. 2 + 2+2 

Describe how acetone is prepaied from one ol these 
products. 3 

Wliat happens when acetone is oxidized and also reduced ? 
Give equations with structuial foimula of the compounds. 3 

7. Starting from sodium chloride how would you piepare 
pure anhydrous sodium carbonate on a large scale ? 

Give equations for the reactions involved 2 

What happens when—(a) Carbon dioxide is passed tnrough a 
cold satuiated solution of sodium carbonate, lii) excess of lime 
water is added to a solution of sodiunj caibonato and (c) a solu¬ 
tion of st.d:um caibooate is evapoiated at room tempeiatuie ? 
Will theiebe any change if the solution in (J) is evapoiated vivoi 
a water-bath ? 6 

8. Give a comparative statement of the physical properties 
and composition of cast iron, wi ought iron and steel. State 
their uses Describe how steel is prepared from cast iron. Name 
the elements, besides iron and carbon, usually present m steel. 

4+3+3+2 = 12 

9. (a) Under what condition is a metal displaced from a 
solution of its salts bv another metal ? Give tw'o examples. 2+2 

(6) What 18 plaster of Pans ? How is it prepared ? State 
its property and uses. 3 

(c) Starting from copper pyrites how would you piepare 
crystalline copper sulphate ? 2 
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How is it made free from ferrous sulphate ? 1 

What happens when crystalline copper sulphate is slowly 
heated to redness ? 2 

10. How does sodium hydroxide solution react with (a) alu¬ 
minium powder and (b) granulated zinc ? Give equations. 4 

State the reactions of nitric acid and hydrochloric acid on iron 
and aluminium. Give equations where possible. 8 


Higher Secondary Examination—1965 

CHEMISTEY— First Paper 

Answer SIX Questions, at least TWO being taken from each 
group. Give all necessary equations. 

Group A 

1 Explain the term solubility. What is a solubility curve ? 

2+2 

Describe how you would determine the solubility of lead 
nitrate at room temperature. D 

.W gms, of lead nitrate are dissolved m let c c. boiling water. 
What weight of the solute will crystallize out when the solution 
IS cooled to 2(r0 ? {Solubifity of leal nitrate at 20’C is .')4 4). 3 

2. Enumerate all the information (qualitative, gravimetric 
and volumetrio) that is given by the equation, 0 + 02 = 002 . 

2 + 2+2 

and describe how the gravimetric pa»-t may be established 
experimentally. 6 

3 A salt has the following percentage composition :— 

Na—27*38. H—119, 0—14*29, O—.07*40 

Find its simplest formula. rNa = 23] 6 

2*1 gm. of this salt is strongly heated. What is the volume 
of carbon dioxide o\olved at 27°0 and 760 mm., and what is the 
weight of the solid residue ? 4+2 

4. One litre of hvdrogen at N. T. P. weighs 0*089 gm. What 
18 the volume occupied at T. P. by (a) one gram-molecule 
of hydrogen, (&) one gram-molecule of any other gas ? 3+1 

0 1022 gm. of a substance, when vaporized, occupies 5.5*5 c c. 
at 27°C and 7.50 mm. Find the gram-molecular weight of the 
substance. 8 
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5. Give examples of three substances which yield oxygen 
when heated, either alone or after mixing with another substance. 

3 

Describe how oxygen may be prepared and collected in the 
laboratory from one of these substances. 3 

State how oxygen may be converted into (a) an acidic oxide, 
{b) an alkaline oxide, and (c) and insoluble basic oxide. Give 
the reason for classifying the oxides under the respective heads. 

2x3=6 


Gboup B 


6 . Describe the laboratory preparation of nitiic acid. State 

how you could obtain from the acid specimens of (a) nitric oxide, 
( 6 ) nitrogen peroxide How may these oxides be converted back 
into nitric acid ? (14'l)x2 = 4 

Desciibc the oxidizing action of nitric acid on (aj charcoal i 

(ft) ferrous sulphate solution. ^ 2+2 

7. State how would 3 ou piepare chlorine m the laboratoiy. 4 

How would you show that it is an oxidizing agent ? 2 

Tabulate three piopeities in respect of which it differs from 


sulphur dioxide. 3 

Describe its use as a bleaching agent. 3 

8. How IS fluoime prepared in the laboratory ? 4 

Give a neat sketch of the apparatus. 3 

State thiee important proiierties of the element and compaie 
them with those of chlonne, 3 + 2 


9. Describe how vou would determine the composition of 

water by volume as well as by weight. G +6 

10. Give a brief account of any one method for the manu¬ 
facture of sulphuric acid (Details of plants not requiied.) 12 


GHEMISTEY—Second Paper, 196b 
Group A 

(Answer two questions only) 

1 . Define ‘equivalent weight' of an element Magnesium 
dissolves completely in excees of dilute sulpliunc acid with evolu¬ 
tion of hydrogen Describe in detail an experiment in which this 
reaction is carried out to deteimme the equivalent weight of the 
metal. Illustrate your answer with a sketch of the apparatus used. 

2+8+2 

2. Describe briefly the modern idea about the structuie of 

atoms, and explain 'oxidation and reduction’ in terms of electrons, 
illustrating your answer with four examples, 4+4+4 



f 
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3. (a) An oxide of a metal contains 52‘91% of the metal. 
Oalculate its equivalent weight. 

(h) 0 362 gm. of a metal displaces 3 225 gms. of silver from a 
nolution of Sliver nitiate. Calculate the equivalent weight of 
the motal. [ At. weight of Ag. = 107 81 and its valency = 1 ] 

(c) 1 6182 gm. of pure metallic silver, when dissolved in nitric 

acid and treated with slight excess of hydrochloric acid, produces 
2 15(il gm. of silver chloride. Oalculate the equivalent weight of 
silver. Equivalent weight of chlorine is 35 46. 4+4+4 

4. What do you mean by ‘atomic weight’ of an element ? 

Describe a method for its determination by utilizing Avogadro’s 
law. Illustrate with an example. How would you determine the 
accurate atomic weight of an element ? 12 

Group B ( Answer any four questions ) 

5 How does destructive distillation differ from ordinary 
distillation ? Explain why the former is called destructive. 
Illustrate your answer. 6 

Name the by-products in the manufacture of coal gas and state 
their uses. 3+3 

6. How IS acetylene prepared in the laboratory ? Give a 

sketch of the apparatus. State the properties of the compound. 
By what reactions would you prove that it is an unsaturated 
substance ^ Give equations. 4+2+2+2+2 

7. How would you prepare the following compounds ?— 

(a) Eormaldehyde, (i) Acetone, (o) Eormic acid. 

Give equations with the structural formulae of the compounds. 

3+3+3+3 

8. How 18 sodium extracted from sodium chloiido How 

do you know that it is a metal ? 4+2 

What happens when the metal is kept at ordinary temperature 
in a dry air, {h) moist air, and (c) chlorine ^ Give equation for 
the reaction in each case. 2+2+2 

9. Describe how copper is extracted from copper pyrites. 

Chvo equations for the chemical reactions which take place in the 
process. 4+4 

What happens when metallic copper is (a) treated with 
moderately diluto nitric acid, and (6) boiled with concentrated 
sulphuric acid ? Give equations. 2+2 

10. Under what conditions does water react with (a) iron, 

{h) carbon, and (c) calcium*? Give equations. 4+2+2 

How does chloiine react witn (i) phosphorus, and (ii) alu¬ 
minium ? Give equations. 2+2 



[ 29 3 

1966 : CHEMISTRY ( Compartmental)—First Paper 

Full Marks—75 ^ 

Answer six questions, at least two being taken from eaob 
group. Give all necessary equations. 

Group A 

1. What are the essential difierences between a chemical and 

a physical change ? 6 

State, giving reasons, wbat kind of change is involved in each 
of the following cases :— 

(a) Magnetisation of iron. (5) heating a piece of magnesium 
ribbon, (c; lieating the filament of an electric bulb by passing 
electric current, (d!) heating of camphor. Iix4 = 6 

2. State Gay Lusaac’s Law of Gaseous Volume. 4 

Describe how the law can ho experimentally verified in the 
case of combination of hydrogen and chloiine. 8 

3. An oxide of a metal M contains 27’6 per cent of ox^gen. 
If the formula of the oxide be MaOi, find the atomic weight of M. 

Another oxide of the same metal contains 30 0 per cent of 
oxygen. What is the formula of this oxide ? 6xG 

4. Describe how you would proceed to find the atomic weight 

of oxygen. 12 

5. Explain the terms oxidation and reduction. 4 

Classify any four of the following substances as oxidising or 
reducing agents, giving one chemical equation in each case in 
illubtration of their beliaviour as such :— 8 

(a) Hydiogen peroxide, (fc) Carbon monoxide, {c) Nitric 
acid, (d) Sulphuiic aei^, (e) Chloiine, {/j Copper oxide^ 
{g) Hydriodic acid, {h) Sulphur dioxide. 


Group B 

6. How may dry ammonia gas be prepared in the laboratory ? 
Sketch the apparatus. 4 + 2 

Describe experiments to show that it (a) burns in oxygen and 
[b) 18 extremeh soluble m water. What are the pioduct obtained 
in (a) and (b) ? 2+2 

‘ State two uses of ammonia or ammonium coiupounda. 2 

7 Define the term allotropy 2 
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Name/oe^r aliotropio forms of carbon, and mention two uses 
each of two of these allotropio forms. 2+2+2=6 

How IS carbon dioxide obtained on a commercial scale ? 
Sketch the kiln. 4 

8. How 18 chlorine prepared in the laboratory ? 4 

How, and under what conditions, does chlorine react with 
(a) sodium, {b) sodium hydroxide, (c) potassium iodide, 
{d) slaked lime ? 4x’2=8 

9. How is sulphuretted hydrogen obtained for laboratory 

use 9 Give a sketch of Kipp’s apparatus. 3i-2 

Under what conditions and with what results does it react 
with (a) oxygen, (6) sulphur dioxide ? li+li = 3 

State how it is useful in qualitative analysis for.basic 
radicals. . 4 

10. Starting .with bone black, how could you prepare 

(a) ortho-phosphoric acid, (&) yellow phosphorus, (c) red phos¬ 
phorus ? 4+4+2 

What is superphosphate of lime and what is its use ? 1 + 1 


1965 : CHEMISTRY ( Oompartmental)—Second Paper 

[ Note : In numerical •ptohlcms no credit will be given unless 
details of calculation are. shown in the answer methodically. ] 

Group A 

( Answer two questions only ) 

1 . Give experimental details for the determination of 
equivalent weight of copper. Show how you would record 
experimental data and indicate the method of calculation. 6+3+3 

2. Define 'normal solution.’ How would you prepare 250 ml 

of a decmoimal solution of sodium carbonate and standardize a 
solution of sulphuric acid ? How would you calculate the 
strength of the latter ? 2+4+3+3 

3. Explain what you understand by the following :— 

la) Electrolysis, (6) Neutralization, (c) Basic salt, {d) Hydro¬ 
lysis. (2+l)x4 

Give examples. 
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4. State Faraday’s laws of electrolysis and define electro¬ 
chemical equivalent of an element. 

An electric current is passed simultaneously through two cells 
containing (a) acidulated water, and (b) a solution of silver nitrate. 

Calculate the weight of silver deposited in the second cell during 
the time that 121*6 ml. of hydrogen at 27°0 and 750 m.m. 
pressure is liberated in the first [At. wt. of Ag- 107*88, Valencv 
of Ag=l, 1 ml. of hydrogen at N. T. P. weighs 0 0o009 gmu] 6-f 6 


Group B 

( Answer any /owr questions ) 

5. How is metliyl alcohol prepared on a large scale ? How 

does it react with a mixture of potassium diclfromate and concen¬ 
trated sulphuric acid ? By what reactions would you prove that 
in a molecule of methyl alcohol there is one hydroxyl group ^ 
Give equations. 6+34-3 

6. What are fuels ? How would you classify them ? Give 

examples. 24-2+2 

Name the products of fractional distillation of petroleum and 
state their uses. 3+3 

7. Write short notes on :— 3+3+?+3 

(a) Homologous series, (&) Sucrose and glucose (c) Hydrolysn 
of esteis, (cl) Structural formula of the ben25ene molecule. 

8 . Describe the solvay process for the pieparation of sodium 

carbonate and state its uses. Give equations 8+2 

Why does a solution of sodium carbonate give alkaline 

reaction ? 2 

9. How IS aluminium extracted from bauxite ? Describe two 

chemical reactions of the element to prove that it is a metal 
Give equations. 6+4 

What happens when an aluminium foil is introduced into a 
solution of copper sulphate ? Give equation. 2 

10. What is zinc blende ? Describe briefly the operations b\ 
which metallic zinc is obtained from it. Give equations. 1+4+2 

What is ‘galvanizing’ ? Under what condition galvanized iron 
sheets are considered better than tin plated iron sheets ? Give 
reasons. 14-2+2 




INTERNATIONAL ATOMIC WEIGHTS 


1 

Element ^ 

lymboi ^ 

Atomic 

Number 


Atomic 

Weight 

Actinium 

Ac 

89 

227 

Alomuiiom •• j 

A1 

13 

26-98 

1 

Xmcncium ^ j 

Am i 

95 

U431 

1 

<VntinionF 

Sb j 

51 , 

121-76 

4rgon 

1 

Ar 1 

18 1 

19-944 

4r8enic 

As 1 

1 

33 1 

74 91 

Astatine 

At 


1 1210J 

Elarium 

Ba 

56 j 

137 36 

Berkeliutn 

Bk 

97 

1 12451 I 

1 

Beryllium 1 

Be ' 

4 

9011 

Bismuth 

Bi . 

83 

209-00 

Boron 

B 

5 

10 82 

Bromine 

Br 

3 ^ , 

79 916 

Cadmium 

Cd 

48 

11241 

Calcium 

Cd 

20 

‘to OP 

Californium 

a 1 

98 1 

r248] 

f’arbon 

r ' 

h 

I20I1 

< erium 


58 

140-13 

Caesium 

Cs j 

55 

132 91 

Clilorine 

! 

17 i 

15-457 

riiromiain 

Cr 

24 1 

I 

52*01 

Cobalt 

Co 

24 ' 

58 94 

Copper 

1 

Cu 

29 ! 

63-54 

Conum 

Cm 

96 : 

(2451 

1 

D^^prosiutn 

Dy 

66 

162 45 

Einsteinium ... 

£n 

99 

[2531 

Erbium 
^1 - 

Er 

.. 

68 

167*2 


Element Isymbol xumhci] 

Atomic 

Weight 

Europium \ 

Eu : 

63 

1520 

Fermium 1 

Fm 

100 

[2551 

Fluorine 

F 

9 

19*0'» 

Francium 

Fi 

87 

[2331 

Gadolinium 

Gd 

64 

156*9 

Gallium 

Ga 

11 

69-72 

Germanium | 

Ge 

32 

72 60 

Gold 

Au 

79 

197-0 

Hafnium 

Hi’ 

72 

178*6 

It 

Helium 

He 

2 

4-001 

Holmuim 

Ho 

e-f 

164 94 

Hydrogen 

H 

1 

1-0080 

Indium 

In 

47 

114 76 ^ 

Iodine 

f 

h 

53 

12691 

Iridium 

II 

;7 

192 2 

Iron 

l-e 

26 

, 55 85 

Krypton 

Kt 

to 

83 80 

I an than um 

La 

57 

138 92 

Lead 

Pb 


207 21 

Lithium 

Li 

1 

6 940 

Lutetium 

Lu 

71 

j 174-99 

Magnesinm 

Mg 

12 

24*32 

1 

Manganese 

Mn 

! 25 

' 54‘94 

1 

Mendelevium 

Mv 

' 101 

! U56j 

1 

Meroiry 

Hg 

; 80 

; 20061 

Molybdenum. 

Mo 

i 

42 

1 

1 95-95 

1 

1 

1 Neodymium 

1 Nd 

60 

! 144 27 




Vkunoiw 

MliidKl 

^NiDBiiHn 

P^th«tB 

Osmium 

Oxygw 

Pallium 

PlmsphoiiK 

PfanlBUBI 

Plutonimn 

PfduniUiTi 

Potasstuni 

Praseodymium 

Promethium 

P, '•actnium 

RtHhuui 

Radon 

Rbenium 

Rbodmin 

Rtftndium 

Rutfaeoium 

'SwtinffMim 

« 

Searnttum 


INTERNATIONAL ATOMIC WirafilDS 


ISymbol 

Atomic 

Nundier 

Atoauti 

Wetght 

Sirmeat 

bvmbol 

Atomir 

Number 

Atonic 

Ne 

lu 

20 183 

Selenium 

Se 

34 

78*96 

Np 

9^ 

(237] 

Sfikoti 

Si 

14 : 

2809 

N. 

28 

58 69 

Silver 

Ag 

47 

107 880 

Nb 

41 

92 91 

Sodtam 

Na 

11 

22991 

N 

7 

14 008 

Strontium 

Si 

38 

*1 

8763 

Os 

76 

190 2 

Snipbur 

S 

16 

32*066 

0 

8 

16 

Tantalum 

1 1 

73 

180 95 

Pd 

46 

106 7 

Technetium 

Tc 

43 

199] 

P 

M 

30 975 

Tellurium 

Te 

52 

127 61 

Pt 

78 

195 23 

Terbium 

Tb 

65 

158 93 


94 

1242] 

Thallium 

Tl 

81 

204 39 

Po 

84 

210 

Thorium 

Th 

90 

232 05 

K 

19 

39 100 

Thuliu 11 

Tu 

69 

168 94 

Pr 

59 

140 92 

Tin 

Sn 

50 

118 70 

Pm 

61 

1145] 

Titanium 

Tl 

■j") 

47 90 

Pi 

9l 

231 

Tungsten 

W 

74 

183 92 

1 

1 P i 

88 

226 05 

Uranium 

U 

9? 

23807 

Rn 

86 

222 

Vanadium 

V 

23 

5095 

1 

75 

186 31 

Xenon 

Xc 

54 

131 3 

1 

1 Rh 

45 

102 91 

Ytterbium 

Yb 

70 

17304 

Rb 

37 

85 48 

Yttnum 

Y 

39 

88*92 

Ru 

44 

101 1 

Zme 

Zn 

30 

65 38 

Sm 

62 

150 4» 

Zirconium 

Zr 

40 

91 22 

Sc 

21 

44*96 



1 



braelcets denote the mass number of the isotope having the 
longest hatf'hfe penod 







